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PART I. 

OK THE ACANTIIOPTERYGES, OR SPINE-RAYED ORDER 
OF FISHES. 


CHAPTER L 

OW THK VARIOU.) TRIBES COMPOSING THIS ORDKIly AND THEIR 
NATGUAL KKDATION TO OTIIEKK. 

(1.) The order of fishes with which we cpmmence this 
volume i 3 ||[iiore numerous in its contents than those of 
all the others put together of this class of animals. 
This inequality, at first sight, may appear ^at variance 
with that proportion which nature preserves in her 
great divisions ; yet it will be found, on more atten-i 
live consideration, that it is only another propf of tlie 
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harmony and consistency of that system upon which 
the variation of animal structure has been regulated. 
The vast assemblage of fishes comprised i|puler this 
order are considered by all authors, and justly^ as the 
most perfect, or pre-eminently typical, of the whole 
class ; that is to say, they are the most highly organised 
of all fishes, just as the Insessores, or the perchors, are 
among birds. Every naturalist is aware that typical 
groups are always large, and that aberrant ones are 
small: the one sliows us the rule, the other the ex- 
ceptioris : the former may be compared to the broad 
surface of a wide extending region, where all its pecu- 
liarities of climate, scenery, and productions are seen in 
their full development ; the latter are analogous to the 
borders of this region, where some of the characteristics 
of the interior districts are but faintly, and others not at 
all, discerned : they become, in short, commingled with 
those .of the neighbouring provinces ; and although 
these districts still retain sufficient of thbir national 
characteristics to show to which r(‘gion they truly belong, 
their limits are y('t confined, and their general features 
but faintly represent the typical peculiarities of the 
region to which they naturally pertain. Every one of 
our readers is aware of the trutli of this in regard to 
physical geogra]»hy ; and the jdiilosophic naturalist 
Iviiows that it is eipiallyso in natural groups of animals. 
It may safely be ])ronouiicc<l a law of nature, that what- 
soever is most jierfect in its kind, or in other words 
should hv most numerous, and that the de- 
viations from this perfection shouhl be few : those 
deviations, in fact, are but stt»pping-stones or porticos 
connecting a series of long galleries or lofty halls — 
they are the graduated links in the chain of Nature, by 
wliich all her productions, nay, all her opeHtions, ac- 
quire that uniformity and harmony everywhere dis- 
cernible. ‘Applying all this to the case before us, we 
need feel no surprise at the superiority, in every respect, 
of the order of spine-rayed fishes, over all others. 
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Among these we shall find all those genera which are 
most complex or perfect in structure, most elegant in 
form, or most beautiful in colours : they are, in short, 
the perfection of the class of fishes, just as the perch- 
ing order shows us the perfection of birds ; and thus the 
analogy between the two becomes established upon the 
most solid and indisputable grounds. 

(2.) The chief peculiarities of this order, in regard 
to general structure, have already been slightly noticed, 
but they will now be briefly recapitulated. In the 
first place, the skeletons of all are perfectly osseous, the » 
branchial aperture of their gills fully open *, and the 
anterior dorsal rays composed of simple spines. Of 
these three characters, the first is absolute, the second 
all hut absolute, and the third offers but very few ex- 
ceptions.f To those we might almost .add a fourth, as 
distinguishing them from the inalacopterygious order, 
which is, tl^it it is among these we find all those osseous 
fishes which have two dorsal fins, each supported by 
distinct rays. This character, Imwcver, is not of so 
decisive a, nature as the three former, because all the 
OadUUv, or cods, have two, and many of them three 
dorsal fins. And yet it is very remarkable that this ex- 
ception should only be found in that grou]) which con- 
nects the spine-rayed with the soft-rayed orders, — a fact 
which shows that the fourth character is really a natural 
one, although less absolute than the three former. It 
must not be supposed, however, that the AcmUhopterijges 
arc all distinguished by two dorsal fins, as the Mah^ 
copterygvs are by having oidy ont? J : on the contrary, ' 
not more th.an one half may he said to havc|^his fin dis- 
tinctly divided into two, although in a very large num- 


• Some few exceptions to this arc founil amon(> tlie filrnnides, which con- 
nects this order witl> the u(K>dal, or eei-like lishes. 

f As in Ophiocephaius, where the rays are soft and braiKjhed ; tlie 
nidO!, where they are soft and simple ; and one or two other instances occur 
in the aberrant groups. 

^ When (i second dorsal fin occurs in this class, as in the Satmonido! and 
Stlurirfa-^ tins fin is adipose, or without rays, as if in an incipient state : in 
the Oadtdte alone, the tuys arc developed. 
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ber it is deeply cleft in the middle ; and even in such 
as have it continuous^ it frequently happens that there 
are a few detached spines, with or without a membrane, 
which may be said to represent the first dorsal. In 
other respects there is to be found, in this order, a much 
greater variation in the form and construction of the 
dorsal fin than in that of the Mnlacopteryges : in this 
latter there are no instances of some of the hinder rays 
being separated into finlets, as in the Scomberidm ; or 
the anterior rays prolonged into several slender fila- 
ments, as in the Zeid^, or dories ; or the dorsal so ele- 
vated as to act as a sail, as we see in some of the sword- 
fish {Xiphida^) ; rtot to mention several minor modifi- 
cations of this fin which are altogether peculiar to the 
present order. Finally, we may remark, as another of 
the secondary characters by which the two orders are 
separated, that in none of the soft-rayed genera are the 
dorsals partly covered with scab's, — a structure which is 
very prevalent in many of these hereafter described ; 
for although the fins of the Gadidce are thick and 
fleshy, they do not appear to be covered by a con- 
tinuation of the scales of the body, as those of the 
Chojtodonida and their numerous representatives. 

(.‘1.) On the natural history, properly so called, of 
the spine-rayed tribes we can say but little, and that 
little must be of a general nature. Ih'autiful and inter- 
esting as they are, either by their form, or colours, or 
uses, the inaccessible haunts they frequent, impenetra- 
ble to the eye of man, eftectually shrouds the history of 
their habits and economy from our research ; while, to 
be merely tjgld that such and such a fisli is good for food, 
when dressed in such and such a way, has ever appeared 
to us trifling and unnecessary. We Ijave never met 
with a fish which was not good for food ; for although, 
after one trial, we could not eat young sliarks' or frog- 
fish {Chirdnertid^)j the former are relished by the Si- 
cilians, and the latter, as we are told, are eaten by the 
negroes of Pernambuco. There is, undoubtedly, a 
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great variation in the flavour of flshes^ as in that of 
other animals ; but nearly all the acanthopterygious tribes 
appear edible^ although many are vastly superior to 
others.* The whole of the mackerel {^Scfyniheridas), the 
tunnies^ the dories (ZpJdany, together with the perches, 
mullets, gurnards (^Triglidcp)y chy^toAom (^CIuBtodonidiB), 
and some others, are the finest flavourecl in the Order ; 
and many of them may even rank with the most esteemed 
of the soft-rayed division : or the salmon, herring, flat 
flsh, &c. The flavour of the tunny, indeed, has nearly 
as much resemblance to that of flesh as to fish ; and to 
those who have tasted it, we need not expatiate upon its 
excellence: when fried in^he form of cutlets, it has the 
strongest resemblance to *al, having the same compact 
firmness, and the same delicate whiteness. The Gym- 
nervuy or riband -fish, are so exceedingly thin, that they 
afford no substance for food, except indeed the Cepoloi, 
which, at certain seasons, are abundant in some parts of 
the ^lediterranean, and are by no means ill-fiavoured. 
Hie saiidlanccs (Animodyfes), by some singular pre- 
judice, are seldom^ if ever, eaten in this country; but we 
can give our testimony to the good taste of tlie Sicilians, 
who reckon them, when fried, among their most deli- 
cious fishes. Among the Canthikptcs there are only the 
gurnards which are held in any|||[^teem,exceptby the poor ; 
for they are in general somewhat coarse. The whole 
of the gobies and blennies, on the other hand, are much 
too small for cooking, except in messes for the poorer 
people in Italy, where they are found in abundance. It 
is very remarkable that all the most esteemed fish for 
the table, in the order before us, should b^ng only to 
its two typical divisions, hereafter characterised under 
the nanjes of Marroleptett sxaX Microlepten ; the first 
including the perches, the second the mackerel : in 
none of the aberrant tribes are there any species of im- 
portance as food, either in point of nunlbers, size, or 

♦ 'I'he fUheg of tho genug Synanchia^ which repregent the Chironectida^ 
arc said tu be ae disgusting for food, as they are in their aspect. 
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flavour, except indeed the lances (^Ammodytes), already 
spoken of. The fisheries of the tunny and sword-fish 
are as important to the South of Europe as tllat of the 
herrings and cods are to the northern countries : the 
capture of the mackerel, also, employs a large number of 
men, and a considerable amount of capital ; and the 
abundant supply thus brought to market gives a cheap 
and wholesome food to thousands. With these excep- 
tions, however, the present order must yield, in point of 
absolute utility, to that of the soft-rayed tribes, where 
the salmon, cod, herring, and pilchard fisheries probably 
supply food to one fifth of the habitable globe. 

(4.) There is nothing pec^iar in the geographic dis- 
tribution of this class, when ^ewed collectively, for the 
different tribes occur in all seas, and in all latitudes ; 
nevertheless, when we descend to particulars, we shall 
find that a marked distinction is often presented between 
those which respectively inhabit temperate, tropical, 
or arctic latitudes. Arith the exception of a very few 
genera,, the whole are strictly marine fishes, whereas 
the largest proportion of the soft-rayed order are flu- 
viatile : - there is reason to believe, also, that the two 
are further marked by this peculiarity, that while there 
are many of the soft-rayed order which fi?ed upon vege- 
tables, the whole of tl^ present tlivision are entirely 
carnivorous. As these are the only general observations 
which can be applied to a group so much diversified 
as that now before us, we shall at once proceed to cha- 
racterise its component parts. 

(/3,) We arrange this most extensive order uiuler five 
primary divisions or tribes, to which we give the following 
names andP’characters ; — 1. The Maciioleptks, which 
include the perches, the chtetodons, and numerous 
other groups, having the gills, on one or mote parts, 
anned with spines or prickles ; the scales comparatively 
large, vrell defined, and almost always smooth; while 
the bones of the head, and all the fins, are in an ordi- 
nary state of development. — 2. The Microlkptes, or 
small-scaled tribe, at the head of which stand the two 
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great families of Scomherida and Zeidis, or the mackerel 
and dories. These, in contra-distinction to the last, have 
the scales in general remarkably small — often, indeed, 
almost invisible : the bones of the head and gills are of 
the onlinary structure ; but the latter are rarely, if ever, 
defended by spines : the body is smooth, but the back 
is often armed with prickles, and the dorsal fins are 
sometimes singularly developed. — 3. The Gyhnetres, 
represented by the genus Gymnetrus of Bloch, includes 
also that of Cepola^ and all tliosc which have been aptly 
denominated riband-fishes, from the excessive thinness 
and disproportionate length of their bodies : like the last 
tribe, the scales are very small, often imperceptible, and 
the whole structure altogether peculiar. — 4. The Can- 
tu ilkptes, or mailed cheeks (called by Cuvier Buccib 
Loricatof), have the bones of the head greatly de- 
veloped, and generally terminating in large spines ; the 
scales ar<? small in the typical examples, and rough or 
prickly : th*e pectoral fins highly developed, and the 
gill opening much contracted. — 5th, and lastly, come 
the Bi.ennides, or blennics, known at once by the 
flexibility of their dorsal rays, the slimy nature of 
their bodies, the peculiar forms assumed by the ven- 
tral fins, and, lastly, the viviparous nature of their 
generation. 

(f).) The affinities by which the foregoing tribes are 
connected into one great circular group, will be enlarged 
upon when we come to treat of each in detail. It is 
easy for the ichthyologist to perceive that the two first 
— the Macroleptcs and the Microleptea — comprehend 
the most highly organised fishes in existence, and that 
they consequently become the typical tribes. The three 
others, far less numerous in species, will therefore be 
aberrant: they show, indeed, enough of the typical 
characters of tlie order to make us include them therein ; 
but in other respects they partake so much of the pecu- 
liarities belonging to other tribes, tliat we plainly per- 
ceive they only form connecting links between the pri-w 
B 4 
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mary series into which the whole class has been distri- 
buted. 

(7.) "J'hat the tribes we have just enumerated show 
a marked analogical resemblance to Uiosc which compose 
the MalacopterygeSy or soft-rayed ordcrj will be abun- 
dantly evident when we come to place the two series in 
juxtaposition^ as in tlie following table: — 


Analogies of the Aoanthoptkuygious and the Mala- 
coPTERYoioiJR Orders. 


^n«IOKical Chamber.. 


Tribfs of the 
3/0 lacopteryg cs. 


Macrolrptes. 

Microleptes. 

OVMBTnES. 

Cavthilepteh. 

Blennides. 


C Body longthcncd, ovate, covcr- 


(h 1 with diMiiu’t scales; dor-J-SALMONin/i?:. 
sal tins two. 




C Body short, compressed, broad ; 1 

■1 scales very small ; dorsal tins > PLEtAtONBcriDJS. 

C one. j • 


Body long ; scales inuiuto, hid 'i 
under the skin; ventruU W<A»inji. 
Bometiracs wanting. J 

Head hiricated, the hont*.s high, f 
ly developed; scales oflet) > Sim'bidje. 
spinous. J 


C spinous, 
f Small ; dorsal rays soft ; vivipa- 
i rous. 




CoBtTII)/B. 


A detailed illustration of these comparisons, which wq 
shall now enter upon, will be of much interest to the 
experienced zoologist, and will give the student a further 
insight into the several peculiarities of the groups thus 
brought together. W e have shown, in a former volume, 
that the salmon tribe are the most perfectly organised 
of the soft-rayed division of osseous fishes ; and Cuvier's 
opinion, that the Peraidee (the types of the Macrolejdes) 
should be placed at the head of the spine-rayed order, is 
confirmed in its correctness by the result of our researches. 
In these two groups, typical of their respective orders, we 
'find those genera which are most distinguished for possess- 
ing two dorsal fins — witness the whole of the Salmonuke, 
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or salmons, and the greater part of the true perches. The 
shape of both these groups is that of a long oval, mode- 
rately thick, without any extraordinary development of 
any one part or member. These characters, however, 
do not apply to the two next groups, namely, the Micro-- 
leptes and the Pleuronectidat : here the scales are inva- 
riably very small, and often excessively minute. When 
we coiisuler the shape of the Zekice, or dories (one of 
the types of the Microlepte^i), we may justly pronounce 
them the flat fish of the acanthopterygious order ; both 
are ’ short and excessively broad fish ; both have the 
scales very minute ; and both stand as the sub-typical 
divisions of their respective orders. The Zeidee, in 
fact, are the shortest and most compressed fish of the 
Microleptea, just as the Pieuronectidoi are of the Mala^ 
copterptje/i. Passing from these, we come to the Gym- 
netres^ or riband-fish, which stand opposite, in our 
table, to th^ Gad\da\ or cods, l^hat these two groups 
are not only analogous, but actually pass into each 
other, is completely jiroved on looking to the genera 
Cepola and Ophidium in the first, andi to Physift and 
Jinuireps in the second. In both we find the dorsal fin 
excessively long, composed of numerous slender. rays; 
and the ventrals singularly varied, by being either very 
small and filiform, or altogether wanting ; the scales 
likewise are minute, scarcely perceptible, and seem im- 
bedded in the common skin of the body, which, from 
being generally extended over the dorsals, renders those 
fins very thick. Here, likewise, the spiny rays of the 
two former tril)es disappear, and are exchanged for 
others, which, if not flexible, as in Ammodytes, Ophi- 
dium , Cepola, and all the GadidcP, are always very 
slender and brittle. The Gymnetrcft, in fact, have lost 
the distinguishing character of the Acanthopteryges, and 
thus b(?come as truly soft-rayed fishes as any of the 
Gadidcp. The resemblance between the Canihileptes 
and the Siluridee is perhaps stronger than that of any 
two groups in the whole table : both are the only fa- 
milies where the head and cheeks are covered with bony 
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plates ; or, in other words, they are more or less mailed: 
in both do we find instances where the first dorsal ray 
is not only spinous, but armed with prickles on its ante- 
rior edge ; in both tlie eyes are small, and placed close 
to each other, towards the top of the head ; and in botli 
is its inferior surface considerably flattened: the analogy, 
in fact, cannot be Stronger ; so that, whatever •tlispo- 
sition may be made hereafter of the other groups, no 
arrangement which does not preserve this most beautiful 
relation of the Canthileptes to the Siluridce, can possibly 
be natural. We look to this, therefore, as the strongest 
collateral proof of the general correctness of our arrange- 
ment, because this arrangement is founded upon rela- 
tions of affinity ; that is, by tracing the series of groups 
in all their details : and yet, after having done so, we 
find that this series of affinity brings to light another 
series of analogy, even more beautifully harmonious than 
die first, inasmuch as it adds another instance to that 
general system of representation which pbrvades the 
whole of these vertebrated groups contained in our 
former volumes^ As we shall have occasion, hereafter, 
to illustrate this part of our present exposition in more 
detail, we may pass on to die relations between the 
Biennidaa and thQCofntidcP, two singular groups of small- 
sized fishes, remarkable for being altogether viviparous, 
and in having the branchial aperture very much con- 
tracted, although not sufficiently so as to constitute them 
spiraculated fishes, like the eels. That the blennies 
and gobies, of all the acanthopterygious order, make 
the nearest approach to the eels, is sufficiently evident 
when we look to the Anarrhicas, where the ventral fins 
disappear, and the dorsal, anal, and caudal fins are united: 
and yet M. ^uvier very justly observes, that these eel- 
like fishes may be called blennies without ventrals. The 
loaches, again, are so closely allied to the Salmonidtti, by 
means of the carp (Qyp?’iwinrt?), that Cuvier places them 
in the same family; from which, however, they differ 
most essentially, in being viviparous. We revert to 
these relations of affinity, because the absolute connec- 
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tion between the CoUiidce and the SilurtdcB remains to 
be discovered : they certainly, however, appear to have 
no immediate connection with the Esocineef or pikes, 
although such is the station assigned to them in the 
Regne Animal, 

(8.) It is almost unnecessary in this place to compare 
the tribes of the Acanthopteryges with ^e orders of the 
whole class, because, as these latter have already been 
traced in the divisions of the Malacopteryges^ it ne- 
ct«sarily follows from the results in our last table, that 
the tribes of the present order have precisely the same 
relations. We shall, however, place them before the 
reader in a distinct table, not only because he will thus 
have them immediately beneath his eye, but because 
some very remarkable similarities, not yet alluded to, 
will be elicited by the comparison. 


Analogies of* the Acanthopteryoes to the Orders of 
Fishes, 


Tribes. 

Macrolrptbs. 

Microleptks. 

OVMNBTRIiS. 

Canthilrptks. 
Blbnmu US. 


Analogies, Ord(‘r8. 

PwiS Ac*»t»o..p.hvc.. 

SuU.typical. Scales in general small. MALACon'ESYass. 
C Body narrow, excessively long j 
I ventral fins often wanting. 5 apodeb. 

rUody more or less mailed ; 7 ,,, 

\ mouth small ; eyes vertical, j * *'Bctognathr8. 

C Rays of the fins flexible ; head ? rARTitAoimi*. 

I depressed i viviparous. j cartilaoines. 


The typical and sub-typical groups in these columns 
need not detain us, for it has already been seen that 
they constitute the two most perfect divisions in each : 
we shall therefore merely glance at the three last, or 
the aberrant divisions. The whole of the Gymnetres, 
or riband-fish, may be called the eels of the spine-rayed 
order ; for although, as their name implies,* they are 
compressed instead of cylindrical, yet the excessive 
length and slenderness of their bodies, their long dorsal 
fins, and the freouent absence of the ventrals (as in the 
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genera Lepidotusy Trichiurus, Ammodytes, Ophidium, 
&c.), all conspire to evince their analogy to the apodal 
order. The most hideous fishes in creation are the 
Scorpcpnina* (as the genera Synancia, Pelor, &c.), and 
the ChironertrSy or frog-fish, the first being ])art of the 
typical Canlhileptes, and the latter of the riectoynathes ; 
while, if we w^h to see this analogy more conspi- 
cuously worked out, we have only to look to the mailed 
groups of the Triglidce in one, and the Balistidai in 
the other. Lastly, w'e have the flexible rays of the 
fins, and the viviparous nature, of the sharks, represented 
in the — characters which are not found in any 
other of the typical osseous fishes. 

(9.) In placing these analogies before the reader in 
the present stage of our inquiry, w'e have anticipated the 
results which come out of the subsequent exposition of 
the series of affinity. We hope, therefore, he will 
undersUnd this, and not suppose, as some jof our young 
disciples liave done, that in this and other of our tables, 
those groups are put opposite each other which have 
the greatest similitude, without a due regard to the 
order in which the divisions of each column follow in 
the order of affinity. This is so far from being the 
case, that each of these groups have hven previously 
analysed almost down to the sub-gcneric types of form ; 
and this will be rendered apparent not only in the 
following chapters, but much more so in tlu* scientific 
arrangement of tlie class at the end of the volume. 
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CHAP. II. 


ON TIJF MACROLEPTF^ OR TYPlCAT. TRIBE OE TslK ORDER Ot’ 
SPINE- RAYliO FISHES. 


(10.) W E commence with the typical group. W^ien it 
is considered that this vast order includes more than all 
the other divisions of the class put together, it becomes 
obvious that our space will only permit a very partial 
illustration of their relations, in addition to the ample 
details which will be found in our general arrange- 
ment of thi? class in another portion of the volume; 
and, indeed, we shall be obliged, in some instances, to 
give no more than analogical tables of several important 
groups. The labour bestowed, however, upon the 
natural arrangement of the whole, will, we hope, com- 
poiKsate for this necessary brevity. We have found 
this tribe, in fact, the most difficult to analyse, next to 
the Squander, of any in the entire class. Cuvier has 
confessed tins, and no better authority can be quoted 

In 7". “pinion than that of so eminent 

an ulithyologist. It is almost needless to say, that for 
many years the natural arrangement of these groups 
have engagwl much of our attention, because that wSl 
apparent in the numerous genera and sub-genera now 
h t characterised no less than in the analogical taS 
nch are so thicVly scattered Uiroughout this volume 
It IS m these comparisons that, as we have been assured' 

feer“taV ?“h «y®*on»atic zooW 

teel interested ; nor can wo feel any surnrise tW 
general views are more interesting to such persons than 
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alone interested : we only regret, that having to adapt 
our volumes to both classes of readers, we cannot give 
more to the one and less to the other, without an 
infringement of that plan upon which the Cabinet of 
Natural History was originally formed. That all the 
laws of animal variation which have been shown to 
pervade tlie classes of quadrupeds and birds, are equally 
apparent in that of fishes, will, however, be abundantly 
proved: indeed, so far as our own opinion is con- 
cerned, we think they are more manifested in this little 
known class of animals than in any other of the 
vertebrated circle. 

(11.) Having already stated the general characters by 
which we distinguish the tril)es, we may at once take a 
rapid survey of the minor divisions, or what appear to 
be the natural families of the Miwroleptes. The first 
of those are the Vercida', or perches, where the fom 
is oval-ohlong : the plates of the operculum , or gills, are 
armed with minute serrated teeth or dislinct spines; 
the jaws are without grinding teeth ; the fins almost 
always destitute of scales ; and the dorsal either double 
or tlecply cleft in the middle. — 'i'he ChfHodonidw, 
or cluetodons, where the body is short and broad ; the 
fins generally covered for one half of their breadth 
with small scales ; the dorsal hn usually single ; and 
the jaws often provided both with bristle-like teeth 
and with grinding teeth. These ttvo constitute the 
typical families ; they comprise a great number of 
minor variations, and a vast assemblage of species. In 
the three aberrant typ(?s we arrange, the Mugillida, 
or mullets, where the head is very small, greatly de- 
pressed on the crown ; the body nearly cylindrical ; and 
the snout or muzzle projecting beyond a little mouth, 
which is placed beneath. — I’lie Mullidte, or sur- 
mullets, whose head is large, high, and much com- 
pressed ; Ihe eyes placed close together near the crown ; 
and the under jaw furnished wdth barbels. — 3. 1'he 
Spirobranchidee, whose body, in comparison to the tail, is 
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excessively shorty so that the vent is close to the pec- 
toral fin. This peculiarity, joined to a very long 
ventral, assimilates them to the apodal order. Each of 
these divisions are represented by the following well- 
known fishes: — the common perch ; the ch®todon j the 
common grey mullet ; the surmullet ; and the Ophio- 
cephalus, 

(12.) The above families appear to form a circular 
group, which may be traced in the following manner. 
Commencing with the Percidce with spincd opercula, 
we pass through Holocentrus to Percis, — a singular 
genus, which, by its fieshy lips and nearly smooth gills, 
prepares us for the Labridrp, which thus connect the 
Percidip and the Ch(ptodonida\ By means of Clpptirvs 
and Gerres, we pass to Chadodon and Ilolocanthus, the 
two most perfect groups of their family. Diplcrodon and 
Ephipptis lead us to the Scifcnintp ; and these, again, to 
the Sparida*, Many of these latter genera show an evi- 
dent affinity \o the mullets : in this small family we also 
include the genus Polynamusy w’hicb, in all but its pec- 
toral processes, is but a slight modification of the form 
of Muyil, The surmullets (^Multus^ appear to follow 
these ; and we again return to the by means of the 

Spirobranchida'y where the genera Ilelotesy and Pe- 

kites of Cuvier, blend into the perches in the most gradual 
manner. Before exhibiting the analogies which this great 
circle presents to others, we shall take a short survey df 
each of the families ; the scientific or technical details 
of which will be found at large in the systematic arrange- 
ment. 

(1.3.) The Percida'y or perches, is the only group in 
this tribe which contains species inhabiting fresh waters, 
of which the common perch is a well-known example ; 
the great majority being marine : with a very few excep- 
tions, they are all oblong fishes, having the membranes 
of their fins sub-transparent, and destitute of scales to- 
wards the base. In all these characters they differ essen- 
tially from the next family, or the Ch^etodonidcr, whose 
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body is short and broad : their most essential distinction^ 
however, from these latter (which are much diversified 
ip the aberrant examples) is to be found in the finely 
crenated margin of the operculum, and the isolated 
spines upon the pre-opercule : sometimes both these cha- 
racters exist in the same genus ; while in others there 
is only one. The teeth are variable ; but Uiey are 
generally small, sharp, and detached ; usually situated 
not only in the jaws, but also on the vomer and palatine 
bones : the ventral fins are always perfect, of ordinary 
dimensions and structure ; and they are placed under the 
pectorals. There is nothing, in short, in the develop- 
ment of any part of these fishes, which gives a preport- 
deraiice of power to any one part, and a corresponding 
weakness or diminution to another. They are perfectly- 
shaped fishes, witli the two dorsal fins either very dis- 
tinct, or slightly connected. The number of rays in the 
gill jiicmbrane is generally seven ; but this character, to 
which so much importance has been attached, we con- 
sider as of a very secondary nature. We arrange the 
whole of this group under five sub- families; the names 
of which, as usual, are taken from the genera which 
appear to be the types ; viz. — 1 . PercintB ; 2. <SVra- 
ninfv; S. Percophina; ; 4. Holocentrhice ; and 5. Heio- 
tino!, Wc shall only notice the genera of the first of 
these, as that will be sufficient to give the reader an in- 
sight into the principles of arrangement, according to 
the navural affinities, which have guided us in all the 
others. 

(14.) The Per cina, or true perches, have the two 
dorsal fins generally separated : the membrane which 
connects the rays is semi-transparent, and slightly, if at 
all, coloured, as in the beautiful group which next suc- 
ceeds, namely, the Serra7ima\ The fonn of the body 
in the perches is oblong; the scales comparatively large, 
but without extending over the dorsal fins: the pectorals 
and ventrals are obtuse, and somewhat rounded ; the 
mouth large, and furnished with short, small, and 
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crowded teeth ; but without ajiy canines^ or larger teeth 
on the sides. The leading divisions or genera of this 
group appear to be the following. The most typical, which 
is that of Perea, has aU the characters, strictly so termed, 
which we have just detailed ; with only such slight 
variations in the sub-genera, as serve to indicate the 
primary types of the class which they are intended to 
represent: thus in the tail or c.'iudal tin is rounded, 

although in every other respect it is a true Fvrca, In 
Diplopteron the body is so broad, and the head so high, 
that it might be inisbiken for a chietodon: the pectoral 
and caudal tins are rouiifled ; but the ventral is long and 
pointed. This sub-genus has an evident relation to 
Pmtaceroft, in the next sub- family. In LuHoperca, as 
the name itnplie^ we see a perch assuming the aspect of 
a pike; so that, ^en in the range tdnyie ffenus, such 
strong resemblances of analogy force themselves on our 
attention, that we hesitate not to believe their real 
import. 

(15.) The genus Knoplosus follows that of Percai It 
is perhaps one of the most extraordinary in the whole 
of this family, and is at present represented only by a 
single species of the Australian seas, first made known 
by VVhite * : it may be questioned, however, wdiether 
that described and figured by Cuvier is not, in reality, 
a different species. All writers before Cuvier had 
placed it with the chictodons, which it exactly resembles 
in its broad and short body, small mouth, and dedicate 
teeth ; yet the fins are naked, the (dieek bones spined, 
and it possesses all the other characters of the true 
perches. Now here is as perfect an instance of repre^ 
ftehtation as can possibly he exhibited ; — an instance, in 
fact, which will come home to the comprehension of 
every one who compares its figure with that of a true 
chsetodon : such facts as these (and they start before us 
at every step of our progress) carry immediate convic- 
tion to every unprejudiced mind. 

• Voyage to Now South Wales jjI. 09. f. 1. Cl u'todrui annatus 

von. II. o 
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( 16 .) The third genus of the PercmcB is represented 
by such fish as the Aspro of Cuvier, where the fonn is 
more slender and elongated than in the true pvrch, the 
head very much depressed, and the muzzle decidedly 
advanced beyond the under jaw. It is easy to recog- 
nise, in^this form, a representation of the cartilaginouif 
type, and of the Mugilidre : the ventral tins are much 
developed, and are longer than the pectorals, — a structure 
which also reminds us of the Gohimupy or gobies. The 
fourth genus is of the chironectiform type, and is ad- 
mirably represented by Iluro, Its very whle mouth 
opens in an obliquely vertical direction ; the under jaw 
is longest;, and the first dorsal fin, as in Uranoscopus 
and Trachinns (also chironectiform types), is very small. 
The last generic group we })l{ice in^us sub-himily is 
composed of Pomatornua and both remarkable 

for their excessively large eyes and thick head : the. 
.scales are particularly large, and very deciduous : in both 
the teeth are minute and velvety ; and both appear con- 
fined to the Mediterranean and Red Seas. It will bo 
observed, that in Apoyon the ventral fin, like that of 
Ambaftsxts (which seems the chironectiform ty]^e of this 
genus), is before the pectoral, whereas in romntamus it 
is beneath, • It is therefore under the belief that Am-- 
basms connects Iluro yfiXh Apogou , that we have placed 
it in the present group ; while the entire structure of 
the sub-genus Chcilodipterus so beautifully unites those 
of Apogon and T.ncmppvva, that >vo are almost at a loss 
to determine into which of the gcm‘r:i it entois. Wc 
thus return to the genus from whence we coininenctd ; 
and we find the sub-family of Pprclnat constitutes a 
circle, of which the following table expresses the com- 
moner.!. parts and the analogies: — 


Anahyles of the Percin/K, or Typical Perches. 


G ft) era of Ihc 
PBftCiN.fc. 
j'erca. 

Enoplcaus. 


Analvutea. 


Families of tl)o 
MACftoLF.p'rr.s. 


l]o«ly ubiong ; mouth lar^rr. Pr.RCipJi. 

J j CHJSTODONlDiE. 
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Aspro, 

C Mutzle broad and advanced ; j 
\ mouth small, placed beneath, j 

^ Muuilid«. 

Huro. 

C Head deep, broad | eyes near j 
1 the crown. J 

1 Mullidil 

Apo<;on. 

f Belly very short: tail long;] 
X scales large. j 

1 Sptrobraxluid.s. 


In regard to the analogy between Huro and Mxdlus^ it 
can only be rendejred equally clear with the others by 
looking to the other types, of which both are diversified 
representatives: thus, if we compared the above se- 
ries of genera with the orders of fishes, Huro would 
come in precisely opposite the Plectognathcs, wherein 
w'c have the frog-fish, whose mouth is formed on the 
same general plan. The whole of the other analogies 
are so clear, and tliey follow each other so harmoni- 
ously, that we need not enter into any further explana 
tion of them. 

(17«) Such are the principles upon which we have 
analyseil and ^irranged nearly the whole of the immense 
trilx? of the Acanthoptergges^ or spiny-finned fishes ; and 
were we not straitened for space, we should be able to 
lay before the reader similar results to those we have just 
detailed, in almost every group, down to the succession 
of the sub-genera. Every professed ichthyologist, in- 
fleed, will be able to do this himself ; for as the differ- 
ent groups and types are all placed in our systematic 
arrangement in conformity with these principles, so, 
upon comj)aring their contents, and studying the prin- 
ciple of variation, he w'ill be at no loss to discover all 
the analogical resemblances we have just seen, as ex- 
hibited in the typical i)erches : they are, in fact, but a 
repetition of the very same types differently modified : 
our notict'S, therefore, of the remaining groups of this 
tribe must be more than usually brief. 

(18.) The SerranintP is the second, or sub-typical, 
division of the Percidee ; even more numerous ip species, 
and far more l)eautiful in their colours. They are all 
marine, abounding in the seas of Avarm latitudes, but 
very rarely straying so far north a.^ Britain : only one 
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example^ indeed, of the Serranm cabrilla, common in 
Sicily, has hitherto been found in Cornwall. Their 
colours are very beautiful, being generally varied with 
dark bands and bright spots. Their most obvious dis- 
tinction from the perches is in having but a single dorsal 
fin ; and most have a canine tooth on each side, in 
the typical genus Serranus we have succeeded, as we 
believe, in determining all the five sub-genera. So 
beautifully, indeed, do the contents of this sub-family 
represent those of the last, that it might almost be said 
every species finds its prototype. If we merely place 
the genera of the two groups together, their analogies 
are most complete. 


Analogies of the Pebcinje and the Sruhanina'-. 


Genera of 
Febcina:. 

Ferca. 

E.noplosua. 

AsPRO. 

iJURU. 

Apot.ont. 


Analogies. 


Genera of the 

wSEKUANI^Ji. 


f nody oblonfc% or ovate; mouth 1 swcbanus. 
4 horizontal, large. 3 

C Bmly short, roundish ; mouth > 

4 small. 3 ‘ ' 

C Muzzle broad, projetaing over) 

4 the lower jaw. 5 ' ' 

C Mouth sub-vertical, large ; low- > 

4 er jaw longest. 3 

CTail much develo|)ed} eyes re - 1 
4 markably large. S 


(19.) Again, on looking to the sub-genera of the two 
typical divisions, Perea and Serranus, the analogies arc- 
no less extraordinary. 


Sub -genera of the 
genus Perca. 

Perea Cuv. 

Latex Cuv. 
Centropomut ('uv. 
Siphon Cuv. 
Ltwioperca Cuv. 


Sub-genera of the 
Analogies. genus Serranos. 

( Pre-eminently typical ; caudal") gerranus Cuv. 

4 An forked. 3 

Body broad; caudal An rounded. Chromileptes Sw. 
Anal Hpinea very large Plectropoma Cuv. 

Lower jaw considerably longest. Cijnichthys Sw. 

CTail greatly forked ; eyes very) yariola Sw. 

4 large. 3 
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Leaving these, we pass on to the three aberrant sub- 
families of the perches, viz. the Percophirue, the Holo^ 
centrinof, and the HehtincB, in which few species, com- 
paratively, are contained. The first are remarkable for 
their elongated shape, and for having, unlike all the 
other perches, the ventral fins placed almost always be- 
fore tlie pectorals. In dieir pointed head and thickened 
lips (^fig. 1.) they so much 
resemble the Lafiridiu, that 
wc are left in no doubt as 
to the means by which that 
charming family is con- 
nected to tile perches. 1 n 
the large, vertically cleft 
mouth of Priacanthnn we 
have a repetition of the chironectiform type — while by 
Centropriatu we immediately enter into the next sub- 
family. 

(20.) The HolocwtrincPy or mailed-perches, are a 
small but most beautiful group of fishes ; the greater 
number of the species, and most of the typical, being of 
different shades of red, from a splendid crimson to a 
golden yellow. Many types scattered in other groups 
w'e have here brouglit together, and wc suspect that se- 
veral others naturally belong to this division. They are 
all covered with hard and generally serrated scales; while, 
in the pre-eminent typos (asTrachirhthi/Sy Monocentru^ii 
and HophstPthnfi)y the body is as completely mailed as in 
the loricated silurcs ( Lor ica rime). The true Anthia^s of 
the ancients (Serranufi Anthias Cuv.) connects these 
fishes with CeritropriHis; while that most singular little 
fish, the Oriosorna of Cuvier, shows us the counterpart 
of JTurOy Grystea, and all the other oblique-mouthed 
chironectiform types. Beryj;, with its enormous eyes, 
finds its prototype in Apogon; so that we have precisely 
the same circular succession, and the same modi^ed forms, 
as in the Percimp and the SerranintB. Nearly all these 
are fishes of tropical climates, and not even one can be 
c a 
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cited as a native example. The whole form a group re- 
presenting the Canthileptes, the Siluridce, the Phcto- 
gnuthes, and the tortoises, or cheloiiian reptiles. 

(21.) The last sub-family of the HelotincE, although 
small and unattractive in appearance, is one of the most 
singularly interesting groups in the whole family. Cuvier 
has said of these, that “ they constitute a group formed, as 
it were, to make naturalists despair, by showing how Na- 
ture laughs at what we deem characteristic combinations. 
The genera Therapo'u, Datnm,FelateSy and Hahtfis, pos- 
sessing a multitude of mutual relations, as well interior 
as exterior, sufficient to forbid their distant separation, 
and bearing a great resemblance to the entire pcrcoid 
family, at the same time combine species furnished with 
palatine teeth, along with other species which seem to 
be constantly deprived of these organs ; they also possess 
close-set teeth in the jaws, and dentations on the siibor- 
bital, the pre-opercules, and not unfrequently on the 
shoulder bone, while none have more than Six branchial 
rays : no scales are visible on the cranium, muzzle, or 
maxillte ; the dorsal spines are folded back into a groove 
of the back, and the swimming bladder is constantly 
flivided by a restriction into two distinct sacks, as in 
Cgprin us, Choracinus, and Myripristis** have given 
this passage entire, that we may cpiote it in siip])ort of 
our own arrangement. In regard to the facts thus elicited 
no difference of opinion can arise ; but our inferences 
are totally different from those of the learned author : the 
very circumstance of these fishes not exhibiting in all 
instances the typical character, as to teeth, of the perclies, 
clearly shows that they stand 4it the coniines of the fa- 
mily ; while the resemblance they hear — according to 
(Cuvier’s own showing -- to Myripristis, and con- 
sequently to the Holoctmtrina^ in general, as clearly 
shows, in our opinion, that they are as equally related to 
them. So far, therefore, from these genera exciting our 
“ despair*’ at their seemingly discordant characters, we 
should have been utterly at a loss to complete the circle 
of the rercida* without them ; for none but these — by 
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connecting the Holocentrbue with the Percida — would 
bring us back again to the last; or, in other words, would 
complete the circle which the above remarks of Cuvier 
place beyond doubt. Nature, indeed, will ever laugh, 
as it were, at our attempts to circumscribe her groups 
by absolute characters of our own invention ; but she 
almost invariably points out her own course, if we are 
Inefficiently humble and unprejudiced to follow it. 

1'he external analogies of tl^ 
Hrlotinci' are no less interest* 
« affinities : they 

obviously represent the Spa^ 
V ^ family, and give us 

f ^ beautiful representation 

^ ^ cf Gerris Plumiern {jig.^-Z,) 

uiid its allies ; so close, in- 
deed, in external form, that 
similitude cannot |) 0 ssil)ly 
' ' i '/ ■ be greater : this will be at once 
' apparent from the outlines 
- 1'*'**'^ given of the heads of the 

genera Datum (a), and Gvrrh 
(6), Having now closed the 
circle of the Pn’vidrf, we proceed to the next, or sub- 
typical family. 

(22.) 'Phe Cha-itodonioa:, or chaitodons, are not 
only the most Ix'uuliful of the spine-backed order, but 
of the whoh' class of fishes. ^Vith the exception of the 
green and richly coloured LnbriiKPy nearly the W’hole, 
and certainly all the typical groups, are coiffined to the 
warm latitudes of the tropics, and the shores and islands 
washed by the great Pacific Ocean. None of them are 
large fishes, wdnle all appear to Ihj nutritious and savoury 
food. The family is more numerous even than that of 
the perches, and contains such an immense assembly of 
greatly diversified groups, that only a few characters are 
applicable to the whole. From the perches, however, 
they are chiefly distinguishe<l >)y the prc-operculum not 
4 
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Ixiing serrated or toothed ; by the operculum itself being 
rarely armed with prickles ; and by the general small- 
ness of tlieir mouth : the whole of them inhabit the sea, 
an<l only the J^ahrincE and the Sparince extend their 
range to northern latitudes. We arrange the whole under 
five great sub-families, each represented by the follow- 
ing Linmran genera : Chfvtodou, Sritpua, Spams, Scar us, 
and Labrus. With the exception of the second and 
piird, these groups have undergone a most laborious 
analysis, the result of which will * be found in our sys- 
tematic arrangement : a few general remarks upon each 
is all tliat our space will allow us to insert in this part 
of our volume. 

(2.3.) For the Lahritup we have been prepared by 
the last division of the perches, where, as in Pmis, the 
moutli is small, tlie body fusiform, and the lips fleshy : 
this latter character, in fact, is the most peculiar of all 
others belonging to those fishes, aU of which have the 
mouth small, the lips very thick, and the jaws, 
especially at their tips, furnished with sharp conic 
teeth : the dorsal fin is always single, and the spiny 
rays are always shorter than those which are soft, — a 
proportion directly the reverse of that which is pre- 
valent among the perches. Tlu' general colour of 
these elegant-shaped fislies is green, varied on the head, 
body, and fins, with stripes of the ritdiost colours, but 
chiefly blue, purple, or red. Several of those are found in 
the British seas, and are the different species of wrasse, 
figured by Mr. Varroll (vol. i. p. 279 — 300). In some of 
the minor gvou}>s, the ]>re-opercule is finely toothed, hut 
tliere are no prickles on iho operculum. In this family, 
we have defined, for the first time, many sub-genera, 
exhibiting the different types of form, particularly 
among the naked-headed wrasses, forming the genus 
Jnlis, one of the most lovely groups in the whole of this 
sub-family. The only species of this latter group that 
has recently been detected as a wanderer to our western 
coast, is the Julis Mcditerrana of llisso (Jly» .3.). 
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(•24.) The tnio Chn‘todoiuna‘, -or typical chirtotloiis 
constitute the jierfectioii of the whole. They arc 
short, broatl, and almost orbicular fishes, much coin- 
pressed, with a small head, and a still smaller mouth : 
tlic teeth are excessively fine, and resemble slender 
bristles, from whence their name has been derived ; the 
dorsal fin is always single ; and both that and the anal is 
always covered, more or less, with small scales, con- 
tiii ued in a regular series from those on the body. In 
many of the? sub-genera, particularly such as are highly 
typical, these scales extend almost to the etlge of the 
fin, but they generally reach to one half, or two thirds, 
of its breadth. Of the Ivcauty of these fishes, no pen 
or pencil can giv(? an adequate idea: the body is gene- 
rally of a silvery whiU', tinged with rose or yellow, 
u])on which are dedicate lines of vivid colours, relieved 
by oceilated spots and dark bands across the body and 
fins ; they are particularly numerous in the Indian and 
Pacific Oceans, keeping near the shore or coral reefs ; 
but not one is found so far north as the Mediterranean. 
Some are well known to possess the extraordinary 
power of shooting at insects with a drop of water 
ejected suddenly from their mouth, — a circumstance 
which appears altogether unique ‘in this, or, indeed, in 
any other class of animals : some of the aberrant forms, 
again, present a most singular elongation of the ventral 
fins, and even of the dorsal and anal, so as to render 
them complete prototypes of the Zeinofy or Dories in 
the tribe of Scomberidee, or mackerels. 
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(2.5.) The SciAiNiNiB succeeds the cheetodons in most 
systems ; and they appear intermediate between them and 
the Spariiice : our analysis of these two sub-families is 
not yet finished, and we cannot therefore determine the 
minor groups with that precision which will be found 
in all the others. They have, in many respects, a 
close resemblance to the perches ; but they are destitute 
of ])alatine teeth : the back is more arched, the mouth 
smaller ; the tail and caudal fin incline upwards, and the 
muzzle is obtuse : some few, only, have the dorsal fin 
protected at the base by scales ; so that, upon the whole, 
it appears to us, that their true characters, although 
understood by the eye of an experienced ichthyologist, 
have never yet been determined. Some of them grow to 
a tolerably large size ; but they have neither the elegance 
of form of the wrasses (^Lahrirur), or the beautiful 
colours of the cha'todons, except, indeed, in two or 
three groups. There are a few species found in tlie 
Kuropean seas, but the majority arc exotfe. 

(2f).) The Spnrincp are not only evidently connected 
with the last division, but we suspect that several genera, 
therein included by ('uvier,will prove to be naturally ar- 
ranged in this. In these fishes the pectoral fin is always 
pointed, and the caudal deeply forked : their colours are 
delicate, without being rich: the body is generally silvery, 
tinged with changeable hues of light blue, pink, and yel- 
low : tile fins, liowever, are always colourless, or at least 
only clouded by dusky brown : the teeth often vary in 
almost every species ; and this has given rise to many 
sub-genera, which cannot be retained in a natural arrange- 
ment : some of these fishes are provided with strong 
grinding or molar teeth in the palate, while others 
have cutting teeth formed nearly on the same model as 
tliose of man. The Me<Uterranean, and even the more 
temperate seas of Europe, furnish us wdtli^inany species, 
but the number evidently increases as their range ap- 
proaches the tropics. 

(27.) The Scarinen, or parrot-fish, constitute the last 
atifl the most aberrant sub-family. Their general shape 
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and style of colouring assimilates them very near to the 
wrasses {Labrirue), but their head is thicker and their 
colours even more brilliant. Th^ scales are vefy large^ 
and always possess an unusual degree of hardness ; they 
are sometimes serrated, and even assume tlie hexagonal 
form of the plates upon thi Plectognathea, or cheloni- 
form fishes. Ail the typical genera are distinguished 
by a character perfectly unique in this order : the jaws, 
which arc very thick, perform the office of true teeth, being 
sharpened at their edges in the same manner as the ma- 
jority of the Plpctognathea. This similarity of the jaws to 
the bill of the PsitlaMfe, joined to the vividness of their 
colouring, have caused these fishes to be named sea- 
parrots or parrot-ftsh : the uses for which their powerful 
jaws are designed is obviously to crush the hard cover- 
ings of those marine animals, as shells and crabs, upon 
which the Scariace are known to feed ; such, also, are 
ilevoured by the cheloniforin order, so that the analogy 
between the two is complete. The passage from these 
fishes to the by means of X?ru,7if%.s*, is no less 

obvious, anti we thus return to the ))oint from whence 
we commenced ; each sub-family of the ChfHofUmid-O! 
representing those of the Percvtcp, and consequently all 
the other circular groups contained in this class. 

(28.) The two next families, being aberrant, contain 
little more than generic examples. The first, that of 
the MuuiLLiDiE, or mullets, are lengthened and often 
cylindrical fishes, with very small mouths placed beneath 
an advanced and obtuse muzzle : the dorsal fins are 
very distant from each other, the teeth minute, and the 
sides of the head covered with compact scales : the 
crown is naked and bony. The grey mullet of our coasts 
is a typical example, and most of the foreign species 
are of the same hue. To these we join the genus 
Polynemm, or Paradise-fish of the Anglo-Indians, re- 
markable for numerous long flexible filametUs placed 
near the pectoral fins, completely analogous to those w'e 
have already described in the genus Trichosoma : in one 
species, these appendages are so remarkably developed 
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as to be nearly five times the length of the body : the 
pre-opercule is serrated, but in all other parts of their 
structuft the Paradise-fish betray the closest affinity to 
the mullets. 

( 29 .) The Mullidaj, or surmullets, have always been 
placed close to the Triglide^, or gurnards, probably on ac- 
count of a certain resemblance in the physiognomy of 
the two ; for when we compare their structure, no two 
groups can hardly be more dissimilar. In the sur- 
mullets the scales are large, deciduous, and smooth ; in 
the gurnards they are small, tenacious, and rough : the 
head in one is compressed, in the other depressed. 
Nevertheless, the distant resemblance between them is 


of much importance when viewed as a relation of 
analogy only ; and such we may safely pronounce it. 
The surmullets, in fact, are clearly the chironectiform 
type of the tribe, representing the Triglidce by tlieir large 



head, vertical eyes, and small 
mouth ; and lie Gadkhe by 
the fleshy cirrus or barbels on 
thclowerjaw(/«/.<ls). The 
species are few, ancl consti- 
tute two genera only. The 
surmullets, like the Iloio- 
cenfririfp, arc nearly all of 
differentshades of red, varied 


with yellow stripes : it was the death of these fishes, so 
common in the Mediterranean, which gave delight to 
the effeminate and luxurious Romans, in thfe closing 
years of tlieir power. 

(30.) The last, and not the least interesting, of the 
aberrant families of the spine-fimied order, is that of the 
SpiRouRANGiiiniG, which corresponds toCuvier*s ^^laby- 
rinthiforrn jiharyngeals.” This is perhaps the most 
natural of all the groups characterised by that admir- 
able naturalist ; and this not merely by possessing certain 
peculiarities of intt^rnal structure found in no other fishes, 
but also because they are equally distinct in their exter- 
nal conformation ; while they present a beautiful grada- 



\fULLID.«. 


^9 


tion between the soft-rayed Jiiennides, and the spine- 
rayed order, or the Acantfwpteryges. The most important 
character the^mossess, to use the words of our author, 
“ is in having* part of the superior pharyngeals divided 
into small laminae, more or less numerous ; which form, 
by their frill-like undulations, intercepting cells, in 
which water can remain, flow upon, and moisten the 
gills when the flsh is on dry land/' Hence it is that 
they are enabled to crawl from the rivulets and pools, 
wherein they usually live, and either go to others, or hide 
themselves in hollow banks, ike., most probably during 
the dry season : this singular faculty was known to the 
ancients ; while the common Hindoos believe that these 
Ashes fall from the clouds. As we shall enter more at 
large upon this subject in one of our future volumes, we 
shall at present merely advert to the external characters 
of these fishes : nearly all of them have the stomach 
remarkably short ; and the tail, in consequence, very 
long : the veptral fins are remarkably developed ; that 
is to say, not so much in size as in singularity ; for one 
or two of the rays are very long and filiform, while the 
rest are partially or entirely obsolete. Macropodm has 
the largest caudal fin, in proportion to its size, of any 
fish hitherto discovered; vthWe Ophiocophnlnay with a long 
eel-like and cyliiulrical body, has all the dorsal rays 
flexible, like those of the Biermides, but they are 
branched. In all these characters the reader will not fail 
to perceive a union of those which separately distinguish 
the perches, the blennies, and the eels ; all being differ- 
ently combined in a group of flsh, which is related to 
the two first by affinity, and to the latter by analogy. 
On this theory, therefore, all the variations in the genera 
of the Spirobranchido! can not only be reconciled, but 
explained in the most satisfactory manner : while the 
whole form a group representing the order Apodeb, in 
the great circle of the Acanthoptebygks, and connect- 
ing it to the order of BiiENNiuEs. To this point, there- 
fore, we shall again return, after tracing the different 
tribes which intervene between the Maoroleptes ancl 
the BLENNinics. 
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CHAP. III. 

ON TUP. MirROLEl*TES, OR SMAI.T.-SCALF.D TRIBE OF THP. 

ACANTHOPTERTOIOUS FISHRS. 

(31.) The second tribe of the spine-finned order, 
although very numerous, is inferior to the last. To man- 
kind, however, it is of much more importance, since it 
contains all those of the order before us, which form the 
object of peculiar fisheries, in which respect it is ana- 
logous to the Salrnonida; among the ground-fish. The 
different species of tunny and of the mackerel are 
placed at the head of this tribe, the fisheries of which, in 
the Mediterranean and in Britain, employ many thousanils 
of people and a vast amount of capital. The structure 
of these fishes, indeed, will give a tolerably good idea 
of nearly all those which constitute our present di- 
vision. Having already pointed out their peculiar 
characters, we may at once proceed to indicate the pri- 
mary groups into which they appear naturally to be 
arranged. The two great typical families are the 
Scomber ida', or mackerels, and die Centronjutidfe, or 
spinebacks. With these we place, as aberrant, the Cory- 
phainidrCj or dolphins, the Centriscidee, or trumpet-fish, 
anil the Evheneidee, or remoras. By far the greater 
part of the species are comprised in the two first, — an 
inequality which we have seen to be uniform throughout 
the whole class, as well as in the great divisions of the 
verteorated circle. Yet there is such an evident ten- 
dency of these aberrant families to approximate to this 
tribe more than to any other, that liowever wide the 
intervals may be between some few which, on that 
account, appear in this and all other systems, to be 
isolated, yet we are not without valid induction for 
viewing them as congeners of the more typical groups. 
VV'^e shall therefore at once arrange these divisions in a 
column, and point out their analogies. 
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Anaiogm of the Microleptes and the Orders. 


Tribe 

MlCRnM'FTKH. 


Analogical Characters. Orders of Kisii 


ScOMBKRlD.1£. 

ZstD£. 

Ecnnxein^. 

CrNTitisciOifi. 

UottYI*HKMl>AI 


[ ’’’liSgi } Acanthopteiivue-. 

r Sub<ty))ical; dorsal spines slight- 
1 ly developed in one. and ob> VMALACOPTBRVaBa. 

C fcolcte in the other. 3 


f Body lenRthcnwI, «ub-anguilU- 7 
i I’onn : adhere to other bodies, j 
Bodymaileji ; mouth very small. PtnerooN stubs- 
€• Snout very obtuse, 

I bewmd the m.Mith, ^ i-ARTiLsr.ilfEs. 


The two first represent eacli other by each holding 
the same rank in their respective circles ; and it will 
be observed that the spiny rays of the Scomheridev art* 
much stronger than those of the typical Zeida\ The 
dorsal spines, indeed, of the latter are generally incipient, 
assuming the form of prickles, unconnected with amem» 
brane ; whereas, in the whole of the typical Scomheridn\ 
the dorsal spines form as perfect an anterior fin as in 
any of the whole class. The well-known power of 
the remora to adhere to ships and moving objects, as tht* 
lampreys and suckers (Cyvlopteridca) do to stones, &c., 
is one of those beautiful analogies which result from a 
natural arrangement. No ichthyologist, indeed, would 
ever think of there being any affinity, or, in other words, 
any similarity of organic structure between the remora 
and the lampreys, M. Cuvier seems quite aw*are of 
this, and he merely places the genus Evheneis at the 
end of the Cyclopferidtv, to indicate its bolding some 
sort of relation to those fish. It may at first excite 
surprise why the order of Apodeti should only he repre- 
sented in this extensive group by a single genus ; but 
this ceases on looking to the cartilaginous fishes, where 
we have inequalities equally great in this and in all 
other arrangements of that order. Besides, it should 
be remembered that we ,irc now in one of the most 
typical divisions of the class, the very nature of which 
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implies it should have as few aberrant or imper- 
fectly organised types as possible; for otherwise it 
would not, in one sense, be eminently typical. This 
reason, by the way, is equally valid as a general ex- 
planation why nearly all aberrant groups in the higher 
classes of the animd creation, are so very inferior in 
point of numbers to such as are typical.* Having 
now shown the analogy of the Echmuidfp, to the Apodes, 
that of Centrupus to the cheloniforrn fishes is obvious 
to every one. The Coryphemdn>, or clolphins, like the 
CartilagimSy or sharks, are remarkable for their blunt 
head, which is very much rounded, and projects over the 
mouth: in one, indeed, the head is compressed, and in 
the other depressed ; hut still the analogous character is 
beautifully preserved ; and the great head, so prevalent 
in these groups, is only the mo<lification of the fissi- 
rostral type among birds, and of the Cetcp among the 
Mammalia, These fishes, also, have the largest and the 
most powerful fins of any others in this«group, just as 
the fissirostral birds have invariably the largest wings, 
l)oth indicating peculiar swiftness cither in swimming 
or in flying. 

We may now turn to another test ; and we shall find, 
by comparing the contents of this tribe with that of 
the entire circle of the spiniferous order, that many 
other beautiful relations will be elicited. 

Analogies of the Micnoi..EPTKs to the, Acanthopteryov^s. 

Families of the . , Tribes of the 

Mic-roirp/es. Ana/ogu’S. Acunthupteryge*. 


Scomheridts. 

C Scales particularly smaU ; body 
i lengthened. 

1 MICROLEKCK!!. 

Xeidtst. 

C Body oval ; short prickles in- 
t stead of dorsal spines. 

1 Macroleptbb. 

Kcheneida. 

C Adhere to other sub'^tances ; 
1 fills ivitbcrut spinous rays. 

1 Blennidbs). 

Centriscidte, 

TBody covered with hard sea-’ 
1 brous scales or plates. 

1 CANTRILRjrrRH. 


r Body excessively coni>rr8sed ; 


Coiryphecmda* 

< head very obtuse ; fins very 
C long or broad. 

sGymnktres, 


A striking exception, however, to this rule is^presented by the order 
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The Scomberida, or mackerel^ from' having the smallest 
scales in the whole tribe, of course stand at the head of 
the Microleptes s while the sub-typical Zeida, on being 
compared with the sub-typical Macroleptes (which are 
the Chattodonid€e)i are so strikingly alike, on a super- 
ficial view, that writers of the first eminence, before 
Cuvier, were perpetually confounding them ; many pf 
their shapes, in fact, are so much the same, that dieir 
resemblance cannot possibly be stronger, if each is to 
preserve its characteristic organisation. The Echeneidofy 
again, find their perfect representation among the Blen- 
NiDESj or blennies and gobies, since the funnel-shaped 
ventrals of the latter possess the same adhesive power 
as do the plates upon the head of the remora ; these, 
be it observed, being the only sucking groups in their 
respective tribes. The Centriscida*. find their exact 
prototypes in the gurnards or CANTHinEPTEs, several of 
which are covered by the same sort of rough scales or 
plates: while •the Coryphamideef and the Oymnetes or 
riband-fish, arc so alike, that wc were for a long time 
uncertain as to the exact point where they blend into 
each other. The whole of these families form one im- 
mense ciroular group, to the illustration of which, 
although full of interest, we can only devote a few pages. 

{32.) The ScoifiiEKiD^, typically, so called, contain 
the largest and the most highly flavoured of the whole 
tril)e. Their body is always mote lengthened than 
oval : their scales are very small, often imperceptible ; 
and, notwithstanding the diversity of their structure, 
they all present, as now arranged, tlie universal cha- 
racter of being without any detached spines on their 
backs : they are thus distinctly separated from the 
next family, where this character is almost universal. 
The typical divisions have two dorsal fins, the second 
of which, as well as the anal, is followed by numerous 
finlets, which extend at equal distances^ to the t^il ; they 


Colcoptera amang the insects, which U the most aberrant of the PMoift. 
and yet is perhap*! tiic most numerous of all its orders. 

VOL. II. » 
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are very much branched, and are completely detached 
from each other, l^ing placed at much wider distances 
apart than are the true connected rays of the adjoining 
fins.* The other characters are of a secondary nature, 
inasmuch as they vary in the minor divisions. The 
most typical are the mackerels (^Scomberinof), and the 
tunnies ( TAymntTWp), both of which have two dorsal fins ; 
the former, however, is distinguished by having the 
dorsal fins wide apart, while in the tunny they are close 
together: the pointed upper jaw of these latter fish, and 
their fleshy keel, or the carinated ridges on each side of 
their tail, brings them into close connection, as Cuvier 
well observes, with the sword fish {Xiphius), This group, 
which forms a sab-family, is composed of the largest 
fish in the whole order: they arc generally found in 
pairs, wandering in the warmer seas of Europe and 
the tropics, but they are few in species, and thinly, 
although widely dispersed ; some have been captured 
near fifteen feet long, and they appear tq be so irritable 
and pugnacious, that they frequently rush at a vessel 
with such impetuosity as to drive their snout into the 
timbers so far that they cannot extricate themselves, and 
so perish, t There are one or two species which annually 
visit the Sicilian shores, whose flesh, as we can per- 
sonally testify, is most delicious ; more resembling, 
when fried, a veal cutlet, than any other meat. The 
sword fish have but one dorsal, yet this is often ex- 
cessively high and long, while the ventral fins, which 
in tlie tunnies are very small, now become entirely 
wanting : the mackarels on the other hand follow the 
tunnies, from which they also diftcr in wanting that 
fleshy keel on the tail, seen both in the tunny and tlie 
sword fish. From these tin? passage appears very gradual 
to the g^us Gempylus (^G, prometheua C. fig* 5.), and 
this appears to lead us immediately to Alepisaurus, at 

* TbosQ appendages are only found well dcv«Mopcd, out of this family, 
in Curpu'inm Cuy., the true situation of which may therefore ^idmit of 
some doubt. 

t M. Cuvier observes, that a paraMtiical crustaceou.s ardmal penetrates 
into its dc:>h, and maddens it to such a degree that it sometimes darts itseir 
on the sliore.'* 




description and figure we only know it. Two specimens 
were procured by this excellent and indefatigable natu- 
ralist on the coast of Madeira, the largest of which mea- 
sured nearly five feet, although its body is so thin that 
it has justly been compared to the Gymnetres. It is a 
truly formidable fish ; for so great was its ferocity that 
it attacked the men most furiously upon being drawn 
into the boat, so that they were obliged in self-defence 
to kill it by repeated blows. Its discovery is of the 
highest importance, not only as giving us a new family type, 
but as leading to the genus Sudu of Rafinesque, which 
has also an adipose fin, and evinces an equally strong 
relation of analogy to the Sphyroirimai in the next 
family. According to Mr. Lowe's views, the nearest 
affinity of Alepisaurus is to hepidotus and Trichiurus, 
(.S.S.) It is in this family, and as its most aberrant 
type, that we have ventured to place the genus Fistu- 
laria, not, indeed, the incongruous assemblage of types 
now arranged under that name, but only the Fifttularia 
tafmccaria of Block (pi. 3S7*), one of those singular 
types of the tubular-mouthed fish, scattered, like Mor^ 
myrus^ Gomphosis, Syngnathm, &c. in all the orders. 
There is no observable affinity that we can trace between 
Fifttularia, even as now restricted, and Xiphius, or 
Alepisaurus; and yet the analogy it bears to Aulostoma 
is so strong, that hitherto they have even been plae.ed in 
the same division. It must be remembered, ho^wever, 
that Aulostoma cannot be separated, in a natural series, 
from the Ga^terostina, because it is connected to them by 
D 2 
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tbesub-genus &pi«oc/n*a,and seems Immediately succeeded 
by MastecembliSf so ibat the introduction of Fistularia 
among those genera would evidently interrupt and de- 
stroy the graduated chain that now exists. As other reasons 
will subsequently be given for thus breaking up the 
family Fistulari(ke of M. Cuvier, we shall at once pass 
on to the hext family, leaving this point to be decided 
by future analysis. 

(34.) The Centronotid/B, or spine-backs, is a much 
more numerous, and consequently a more diversified 
group than the last : they are immediately distinguished 
from them, in all their typical examples, by having the 
first dorsal fin obsolete, it being represented only by a 
series of short detached spines, more or less distant, and 
placed before the true dorsal, which is undivided. There 
are but very few exceptions to this character*, which, 
addetl to the universally smaller size of the fishes them- 
selves, and thj absence (excepting in t)ne group +) of de- 
tached finlets, similar to those of the tunny and mackerel, 
will servo as strong marks of distinction between the 
two families. They all possess, more or less, the natural 
characters of the Scomberidre, that is to say, the scales 
are not much larger than the mackerel’s ; the pectoral 
fin is long and falcate, the body very silvery, and the 
caudal fin deeply forked or lunated. In both there is 
no instance in the typical groups of the pectoral or 
caudal fins being rounded : for the dory of Europe, and 
the genus Capros, are sub-genera of the most aberrant 
division of their own circle. Nearly aU these fishes are 
mhabitants of warm teas. The only tvpical examples 
found with us are the scad mackerel of the sea, and the 
sticklebacks of our fresh waters. 

(35.) We may commence a rapid sketch of this fa- 
mily by first noticing the singular genus Mastccemblis, 
having an eel-shaped body and fins, but excessively 


♦ Caraipx, Seriola, Sphyrena. 

.wKT! x-rort to Mong to the true 

oay -m*,. wmetwo or three of Trackinut, alw* hate a few 
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compressed : its great singularity, however, consists in 
the snout being prolonged, as is that of the sword fish, 
considerably beyond the mouth, the tip being armed with 
cartilaginous prickles. There are only a few species of 
small size found in India. Notocanthm has been placed, 
we think with much propriety, close to these fishes, for 
both have long bodies, or rather tails, and the back 
armed with a number of detached prickles. These types 
evidently represent one of the sub-families, and we have 
therefore called them the Notocanthinas. 

(36.) The ZEiNiE form the next, and a remarkably 
interesting group, eminently distinguished by the rhom- 
boidal, and often nearly orbicular, shape of their bodies, 
their very small mouth, and the falcate shape of their 
dorsal and ventrjds, which gives them all the appearance 
of Chatodons divested of scales. These latter appendages, 
indeed, except in the genus Zeus^ are so small as not to 
be perceived, and appear to be hid under a soft satin- 
like skin. S(ftne of those fishes are as grotesque and 
singular in their shapes as their prototypes, the ScorpanidcB, 
but they have all one character — a deeply lunated tail, 
and generally long falcate pectorals ; although very broad, 
they are sometimes sb remarkably thin, that they are 
scarcely looked on as articles of .food. The major part 
were associated by the older writers with the true ZeuHy 
and even M. Cuvier, although he has separated them 
into groups, stiU leaves the true dory and the Capros 
with them. Both these genera, indeed, although not 
typical, seem to be the most aberrant division of the 
whole, representing by their rough scales the gurnards, 
and the other Canthileptes, in this their own circle. This 
is manifested by the spiny processes on the back and 
head of Zeus, and the hard ciliated scales of Caproa* 
The minute spines before the dorsal fin are only appa- 
rent in Apolectus and Seridermis, the latter of which is 
remarkable, among other peculiarities, for the enlarge- 

• We have equal scruples on the situation of Stromaieus. which we have 
removed to the Corupheenina:, a situation which seems to be more natural 
than that given to them in the Reg. Animal. 
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ment of the scales which form the lateral line, more es- 
pecially towards the end of the. tail, where, in some in- 
stances, they become analogous to those carinated plates 
so conspicuous in Caranx, and still more so in the 
GasterostidfP or sticklebacks, a structure which beauti- 
fully illustrates the analogy of all these fishes to the 
gurnards. 

(SI.) Leaving the Zeina by means of the genus 
Equula Cuv., and some other kindred forms, we enter 
among the true Centiionotin-«, or spine-backs, the dis- 
tinguishing character of which is seen in their lengthened 
fusiform body ; totally difierent from that of the Zeinee, 
both as to form and thickness. Nearly all are covered 
with conspicuous scales, and armed with short sharp 
spines, placed before their dorsal fin, either erect or point- 
ing forwards on their backs. It is here we place the genus 
Siganus of Forskill (Arnphieanlhus of Cuv.), on account 
of its possessing a recumbent spine, and from its close 
resemblance to Vsenes^ this last conducVing us to the 
genus Seriola, which contains several sub-genera ; as 
a whole, however, it is well distinguished, by having the 
dorsal spines so united as to form a second dorsal fin, 
perfectly separated from the hinder one. This group is 
beautifully connected^ to that of Ceritronotus (the type 
of the whole sub-family), by Nomeufty which unites 
most perfectly to Naucrates, a name given by llafinesque 
to the celebrated pilot fish ; and one of the very few 
of this author that has been adopted by Cuvier. Re- 
garding these interesting fish, it will 1^ seen, in the 
appendix, that two, if not three species, eidst in the 
Mediterranean, unknown to Cuvier and Valenciennes. 
How far the fact is correct, of these fish being guides to 
the sharks, it is really difficult, if not impossible, to de- 
termine. It is contrary to all we know of nature, to 
suppose that the subsistence of one animal depends upon 
the guidance of another, or that every being is not 
endowed with those faculties necessary for its perception 
of danger, or for the procurance of its food ; and yet 
several anecdotes, recorded by observing naturalists, very 
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much confirm the general belief, that the pilot-fish is 
sometimes a most useful friend to the shark. 

(38.) Naucratea brings us immediately into the circle 
of the genus distinguished at once from that 

of Seriola, by having but a single dorsal fin ; ^e ante- 
rior prickles being very short, and withou^ny connect- 
ing membrane : even in this generic gro^jp^we find the 
minor divisions preserve their analogy to the great types 
of this order ; thus in Scorpia, the fins are covered (as 
in the Cheetodons) with minute scales, but those of 
Centronotus proper, are quite bare. Leaving these, our 
next genus is Elacate, where the body is still longer and 
narrower than in any of the preceding ; it is, in fact, 
eel-shaped, and shows its affinity to into which 

it passes, by having the lower jaw longest, the mouth wide, 
^ and the lateral line sinuated : under this we have assem- 
bled several remarkable sub-genera, possessing more or 
less the same characters, and representing the contents 
of the groupa we have already gone through : the little 
PorthmeuSy for instance, has the precise shaped*head of 
Elacate, and with the commencement of a second dorsal ; 
while, by its close resemblance, in other respects, to our 
Zonicthys, *we are at puce brought into the fifth and last 
division, namely, Trachinua. This group includes the 
horse mackarel, and all those of • the same general form 
and structure, which, besides possessing two dorsal fins, 
have the lateral line armed with a series of large scales 
or plates, each terminated in a spine, so that the lateral 
line becomes mailed, and is indicated by a row of 
prickles pointing backwards : this is precisely analogous 
to what we see in the sticklebacks and the gumaids; 
and hence we conclude that the whole of these groups are 
analogous to ^each other. Trachinua is very numerous 
in species, particularly in the Indian seas; and the fiesh 
of all wc have met with is very fine. Of the five sub- 
genera, that of Caranjp is chiefly found near the tropics ; 
while several species of true Trachinua (regarded as but 
one by Cuvier and Valenciennes) occur in the Medi- 
terranean and other European seas. We thus close the 
D 4 
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circle of the Centronotina, and shall now look to its 
analogies. 


Analogies of the Zeinas and the Centronotinaq to the 
sub-familm of the ItmnMn 


Genera of the ■P'*' 

Cetdronotina, Anaiogtei. 

Centronotui, Dorsal fin single. 

Serit)ia, Dorsal fin double. 

Siganut, Mouth very small. 

Trachinu$. Lateral scales rough. 

Elacate. Dorsal single, very long. 


Sub-fainilics of Genera of the 
the ZHdtB. Zeinte. 

CBNTRONOTiitjE. Lawprts 
ZniNjR. PlatysomuM. 

Koi'Ocanthinjb. Equula . 
Gastukobtinjs. SS € t $ S . 
SpHYOJSNtivA:. Apolcctus. 


(39.) We regret that our space will not permit us to 
dilate upon any other of those numerous relations between 
these groups than those we have touched upon ; and 
still more^ that we can only indicate, with the same 
brevity, the mutual relations between the sub-genera of 
one and the other, when thus arranged. 


Analogies of the suh^genera of Sebiola, Cbntbonotus, 
and Elaoate. 


Sub* genera of 
Seriola. 


AfuUogies. 


Sub-genera of Sub-genera of 
Centronotus. Elacate. 


Seriola Cuv. Dorsal fin entirely naked. Centronotus. Elacate. 

TVnnnftmCv. Oilronema. 

^ Under jawlongostj mouth ^ 

'SifwcAia. TCra^uru.. 

i large. } 


Perfect as are the relations of the first and second 
columns, the third, or the sub-genera of Elacate^ requires 
another set of analogies to render them complete : we 
have merely introduced them, in fact, that the ichthyolo- 
gist may see how beautifully Nomeusy Naucrates, and 
Porthmeus represent each other. Tetragonurus also, 
which has been strangely located by our predecessors, 
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is clearly no other than the mailed or cheloniform type 
of Elacate, and is consequently the most aberrant of the 
genus. 

(40.) Having now treated^ in as much detail as our 
space will admits on the two typical families of Micbo- 
LEPTES, we must be even more brief with the three that 
are aberrant; namely^ the Coryphamidaiy the Centrist- 
cidoj, and the Echeneida. The first, indeed, is rich in 
the number and variety of its forms ; but the two last 
are represented only by single genera. Having worked 
out all the divisions of the CoryphtBnidcB, and detailed 
them very fully in our systematic arrangement, the im- 
possibility of giving further details, in this place, is the 
less to be regretted. The truth is, that it is utterly im- 
possible, in two small volumes, to do the least justice to 
aU the g^roups of ichthyology, since this would absolutely 
require a double extension of the work. Thus strait- 
en^, we have preferred enlarging upon a few groups ; 
and leaving the others to be work^ out, from the indi- 
cations here given, by the reacler ; being quite assured of 
this — that he can come to no other conclusion, in the 
main, than we have arrived at. 

(41.) The last sub-family of the Zeidtie is that of the 
SphyreenintB, of which the well known Esox Sphyrtena 
of Linnoeus is the type. Its close affinity to Elacate 
has already been mentioned ; and its resemblance to a 
pike is so strong, that Linns^an writers actually placed 
it in the same genus. Botli affinity and analogy thus 
conspire to sanction us in the situation we have here 
assigned to the genus Sphyrmia; it is also obviously 
connected to Atherina by a new genus, hereafter defined, 
where we have a fish actually uniting in itself the cha- 
racters of both these genera. If any further evidence was 
necessary on this point, we shall find it in the remark- 
able uniformity with which the great circles of the 
Scomberida and the Zeidcs r^resent each other, ^us : — 
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Analogies of the Zeidas and the ScoMBERiDiE. 


Sub-families of 

the ScOMBBRJOJ^ 

Analogki, 

Sub-familicf of 
Zeida. 

ScoMBaaiNiE. 

Dorsal fins distinct 

Centronotina. 

TflYMNlNJl. 

Dorsal fins united. 

Zkina. 

AI.EP 18 AUEINJB. 

fUody loiiR, sub-anguilliform,'] 
j cylindrical; mouth andteethj 
large ; lower jaw longest and j 
C pointed. J 

1 

i>SFUYB|BMINA. 

I 

Fistula RINA. 

fllack arinrtl with many naked' 
< spines before the dorsal fin ; 
C snout sometimes lengthened. J 

1 Oabtebostina. 

XlPIlINJK. 

f Lower jaw short, the upper pro- ( 
( longed and pointed. J 

1 Notocanthina. 


These analogies are so conclusive, that we apprehend 
they need no amplification. 

(42.) The exposition of the three last or aberrant 
families, which we had written out for so many chap- 
ters, must now be curtailed to as many paragraphs. 
The CoRYPHASNiDiG, OT the true dolphins, represent the 
Gymnetres, or riband-fish, to which they also open a 
passage from the Scomherida* ; to the latter they seem 
connected by Alepisaurus in one, and Trichiurus in the 
other: then follow, as sub-families, the Corypham.ina!, 
Stromatinte, Astroderminxp^ and the Acanthurinte. Those 
latter are a most charming and highly elegant group, 
representing the file-fishes {Balistidce) and the scares 
{Scarinee) in a manner truly surprising: it is rich in 
species, and we have therefore been able to work out, 
and to characterise for the first time, nearly all the sub- 
genera. Only two or three, out of the whole of this 
family, have been found in the British seas ; the most 
familiar example being that of the sandlance (Ammo-- 
dytes ). 

(43.) The family of Centriscidjb is represented only 
by the genus Centriscus of Linnaeus. The whole ^nic- 
ture, external as well as internal, of this singular group 
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shows that it has nothing more in common with Fistu* 
laria than it has* with Gompkosisy Mormyrus, and other 
long-snouted types ; all of which are only represent- 
ations^ in fact^ of the Syngnathida : the hard scales of 
one type (C. scohpaXy fig. 6. a) show its analogy to the 



gurnards and to Capros, while the plates on the other, 
Amphisile acutatus Kl. (^fig. 6. 6), are exactly analogous 
to those of the loricated Siluridfp, 

(44.) The £oheneida3, or remora-fish, we place at 
the end of this tribe, as representatives of the Cyc/op- 
terieUSy or suckers, without any fear of violating the 
order of nature. In all but their singular apparatus for 
adhesion, they exhibit the unequivocal characters of this 
tribe, particularly in their hard and almost cartilaginous 
pectoral and caudal fins : in the structure of the mouth, 
and some other curious particulars, they evince a rela- 
tionship to Sphryiena; bpt, like the last group, they 
stand more isolated, in this and in all other systems, 
than any of the existing forms in the entire class. 

(45.) We shall now assemble, and exhibit in one view, 
the chief groups in each of the five great divisions of the 
tribe to which this chapter has been devoted ; and then, 
— having already said sufficient to enable the pl^osophic 
ichthyologist to apply our remarks to each and we 
must leave their further exposition to those who may 
derive pleasure in following out our theory. 
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Analogies of the different Groups in the Tribe of 
Microleptbs. 


Families of the Orders of 
Microlkptes. Fishes. 


Sub-families Sub-families Sub-families 
of the of the of the 

SroMBBKii>ii£. Zeid>& CoRvraasNio/E. 


1. ScoMBERiDiE. Malacop. Scombcrime. CentronoUno!, Corypheeninte 

U. Zbwjk. Acanthop. Thyrnnirue. Zeirue. Stromatiiur. 

S. Echenrioa. Apoues. Xiphirue. NotocaniMfkt.Astroderminoi. 

4. Crntrihcidc. PLECTooNATHES.Ewf«//i»-intf. Gosterostina!. Acanthurinee. 
•i. CoRYPiiJBNiDAi. Cartilaoines. Alepizaurttuc. Sphyraninof. Trichiurinie. 


CHAP. IV 

ON TilK GYMNKVRFS, OR RinANO-FISH. 

(46.) The tribe of Gymnetrks, or riband fibh, al- 
though vastly inferior, in point of number, to either of 
the more typical divisions, is yet one of the greatest 
interest, since it contains the most singular and extra- 
ordinary fishes ill creation. In the genera of the 
Coryphcenidcpt from which they insensibly pass, we were 
in a great measure prepared to see these singular cha- 
racters in their full development before us. The form 
of the body, when compared to fishes better known, is 
more like that of the eel, the length being in the same 
proportion to the breadth ; but then it is generally so 
much compressed, that these creatures have acquired 
the popular names of riband-fish, lath or deal fish, &c. 
The body, indeed, is often not thicker, except in its 
middle, than that of a sword ; and, being covered with 
the richest silver, and of great length, the undulating 
motion pf these fishes in the sea must be resplendent 
and beautiful beyond measure. But these and all the 
wonders of the mighty deep, are almost hidden from 
the eye of man. These meteoric fishes appear to live 
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in the greatest depths, and it is only at long intervals, 
or after a succession of tempests, that a solitary indi- 
vidual is cast up on the shore, with its delicate body 
torn and mutilated by the element or by the rocks. 
Such may be truly said of nearly all the genera con- 
tained in this tribe, the only exceptions being those of 
Cepola {fig* 7*) and Ophidium, which have a more 



compact and robust organisation, and habitually frequent 
the same moderate depths as the generality of edible 
fish. 

( 47 .)^'^ ^® Mediterranean Sea has hitherto produced 
by far the largest proportion of the riband-fish, and our 
discovery of some highly interesting forms so far back 
as in 1 8 1 4 and 1815, still unknown to ichthyologists, 
will not only show the excessive rarity of this tribe, 
but will evince how very little we yet know of the 
pelagic families, even in shores so often explored as 
those of the Mediterranean. The wide distribution of 
this group, which extends from the Arctic regions to 
the sunny shores of India, gives us every reason to 
suppose that they must be more numerous in inter- 
tropical latitudes than even in the Mediterranean, so 
that, much as we shall now augment the nun^ber upon 
record, we believe that not one tithe have yet been 
discovered. Upon the British coast, indeed, there has 
been, at remote intervals, two or three individuals cast 
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up^ but in 80 mutilated a Condition that to this day 
*they are most imperfectly known. We allude to the 
Gymnetrus Jlawkensii, figured by Bloch, and to slight 
notices of one, if not of two other and different species 
upon record. Those which are more strongly constructed, 
form the aberrant groups ; and of these, among the 
rarest of our fishes, are the Cepola and tlie Ophidium ; 
although both genera are common in the Mediterranean. 

(48.) The annexed outline of the XiphictMs RusseJlii 
Sw., or the blade-fish of India, willgive the reader a better 



idea of the general character of these extraordinary fishes 
than the most laboured anatomical description. Notwith- 
standing the excessive length of the body, which reaches 
to 2 feet 8 in., it is so thin that itmay well be compared to a 
straight sword-blade, highly polished or burnished with 
silver.. The form of the body, or at least its length, varies 
in the different genera ; but in all that have yet been dis- 
covered, excepting one, the dorsal fin extends the whole 
length of the back : this fin is often very broad, or 
more properly high, and its rays are so slender and 
fragile as almost to break on the slightest handling. 
The head is always excessively obtuse, the profile being 
obliquely vertical, so that it would seem as if the snout 
had been cut off : the belly is so long, that the vent is 
close to the extremity of the body, and this accounts 
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for the general absence of the anal fin in the typical 
divisions^ while in those which are aberrant, the beUy 
is short and the anal almost united to the caudal. The 
mouth is moderate, opening in an almost vertical di- 
rection, and only provided with a few small teeth. 
The scales, where they exist, are very thin and trans- 
parent, while the colour of the body gives the idea of 
its being overlaid with silver-leaf unbumished. The 
eyes are very large, and the gill opening very wide : by 
this latter character we may readily di|tinguish the 
Cepola and ophidians from the true apodal eel-shaped 
fishes, which in the form of their body they so much 
resemble. 

(49.) The connection of this tribe to the last is ren- 
dered wonderfully perfect by the genus Pteraclu in one, 
and Aatrodermus in the other : equally beautiful is the 
passage whicli Ophidium opens on one hand to the Cfln- 
thilepteSj or gurnards (by means of Lepidoleprie), and on 
the other to tlie Gadidfe, by the genera Phycis and Rani- 
ceps* That singular fish called Stytephorus is no inapt 
representation of the FistularnkBy and the other tubular- 
mouthed types. Thus related, we may proceed to a 
brief survey of the component parts of this tribe, whose 
internal groups may be thus named and defined : — 1 . The 
Gymnetridce, where the ventral fins are either composed 
of filaments (^fig. 8.), without connecting rays, or obso- 
lete, or entirely wanting. 2. The Trachypteridee, having 
the ventral fins perfectly formed, with connecting rays, 
as in the generality of fishes. These two are the most 
typical divisions, and include all those genera where the 
anal fin is altogether wanting.^ The remainder, or aber- 
rant forms, as usual, are very few. Of the Pteraclidte 
and the Stylephorida’, we know not, at present, of more 
than a single genus in each. The first (Jig, 9 .) has 
the compressed silver-plated body of the Gymnetrida, 
and the fins of the dolphins ; yet their excessive Ji)readth 
is beyond all parallel, for they far exceed those of Am- 
trodermus, StylephornSy again, is even a still more ex- 
traordinary form, bearing perfect analogy to the pipefish 
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(Syngnathi^), as well as to Fistularia, Last of all come 
the Ophidonida, having a thicker and more robust 

structure : they are per- 
fectly eel-shaped^ both in 
their long, slimy, and 
but slightly compressed 
bodies, and in the total 
absence of ventral fins: 
like those fishes, also, 
which they thus strik- 
ingly resemble, the dor- 
sal and anal fins are 
muted, witliout there be- 
ing any distinct caudal. 
The Ophidians, however, 
are immediately known 
from all the Anguilliform 
types by their branchia, the opening of which is very 
wide, while that of the Ajmdes is invariably contracted 
to a spiracle. The species, as yet, do not exceed four or 
five,* and they are all rather small fishes. None of the 
OymnetreSj indeed, appear to be valuable as articles of 
food. In many countries they arc looked upon by the 
fisherman with a somewhat superstitious feeling, and 
believed to be poisonous. The specimen of the Lophotes 
Siculus, subsequently described, weighed many pounds, 
and was served up at the table of the late king of Naples. 
The different species of Cepol(P, again, are found in 
abundance on the Sicilian coast, and are sold in the 
markets, with other moderate-sized fishes. 

(50.) The systematic analysis of this tribe will be 
found elsewhere ; and we shall now exhibit the result 
of this arrangement in regard to the relations which it 
bears to other tribes. If its analogies to the Coryphi^ 
nidtr, or dolphins, can be satisfactorily made out, the 
experienced ichthyologist will have no difficulty in com- 
paring it with all the circular groups of the class that 
have been more analytically detailed. 
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Analogies, of the Gymnetres and the CoRYPii^NiDiE. 


Sub-familicg of the 
Cotyph€onidce, 


Analogs. 


Faniiliei of the 
Gpmnctres. 


CoRVrnjsNiNiB. 

STROMATiNiG. 

Astrodermina. 

Acanthukin^. 

TRACniURlNA. 


f 


Ventral fln large, fully deve- 
lf)ped, and generally longer 
than the pectoral. 

Ventral fln very anmll, imper- 
fect, or entirely wanting. 

Dorsal and anal flns very 
long, and excessively broad ; 
ventral very small. 


J 

i 

! 


TEACIlYPTERlOiB. 


Gymnetriojr. 


Pteracliuje. 


J j STVl.Er»o»iD*. 

f Caudal fin Rcnerally wanting ;> q 
\ the tail pointed. j 


To any ichthyologists acquainted with the forms now 
brought under comparison, it would be altogether super- 
fluous to attempt any additional illustration in support of 
four out of the flve of these analogies, for nothing in 
nature can possibly be more striking. The very fact of 
our being able to render the analogical characters so 
definite, is, perhaps, the best proof that the two groups 
are natural, for no author has ever had the idea that 
these resemblances were relations of affinity. The re- 
lation, however, between Stylephorvs and Acanlhurus is 
not so striking : but then it must be remembered that 
the first is only composed of one species ; so that, in fact, 
we are completely ignorant of what other forms the fa- 
mily might, or do, contain. Certain it is, however, that 
these two have the smallest mouths in their respective 
circles ; and ^hat the end of their tail is armed with 
spines, although placed in a. different position, and of 
different forms. Besides, as all the others agree so 
completely in possessing absolute characters in common, 
hyper*-criticism may be spared on this point. If other- 
wise, and the analogy between Stylephorus and Acanthurus 
be denied, we shall fall back upon our affinities, and 
then refer the objector to the Rtgne Animal, where he 
wiU find Stylephorva arranged, without the least expres- 
sion of doubt, among the riband fish. But let us examine 

VOL. II. E 
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this question a little closer ; the determination of three 
new types in the GyninetridtSy now for the first time 
characterised, completes that group as a perfect circle ; 
inasmuch as its turns out, on further investigation, to 
contain representations not only of the primary divi- 
sions of the Gymmtresy but also of the Coryphcenidce. 
Let us therefore examine the analogies of 


The Gymnetrid^, the Gvmnetres, and the CoRVPiiiB- 

NlDiE. 


Genera of the 
GymnctridiB. 

Cymnetrus Bl. 
Xiphichthes Nob. 

Nemolherua Raf. 
(iymnogaater Brun. 
Lophotes Ciiorn. 


Families 

Anaiaigical Characters. of the 


Families Sub-families 
of the of the 

GyMNETHE 8. CoRVI'lllNIDaC. 




r CauiUl tin more or ^ 
1 less vertical ; ven- f 
1 tral tin lunger than I 
C the |>eeloral. 3 


Trachypteridic. CoryphaniruBy 


L the iKJCloral. j 
rVcntrals entirely! • 

! wanting; tail >Ophidonida. Trnchiurinar. 
L smooth. 3 

rTail armed witli'> 

< spines ; vcntrals ^ Stylephvrida^. Acaixthurints 


rTail armed witli'> 

< spines ; vcntrals j- 

C. none.' 3 

r Ventral fins very! 

< small ; forehead S 

C elevated. , 3 


Ptcraclutfc. AstrodermituB. 


W e have st'cn how prevalent is the spiny armature of 
the tail in all types representing the order Fleet oyualkes. 
Yet with all this, we could hardly have expected to have 
found it in a group of such delicate fishes, and so unlike 
all others, as arc the Gymnvtres, Nevertheless, the re- 
cent light that has been cast on the Gytnnoynster of 
Briinnich, or the deal-fish of Mr. YarreU, has established 
this fact on the most conclusive evidence ; so that by 
comparing this type with Stylephorus, through the Acan^ 
thurid(Pj we can no longer doubt of the true course of 
the two C/irclos of the Gymnetres- aiifl the Gytnrietrido!, 
(50 n.) M. (hivier has placed the genus Cepola along 
with that of Lophotes. Now, notwithstanding the very 
different structure and shape of the two forms, there 
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seems, nevertheless, some slight resemblance between 
them; though few, we apprehend, will join in the belief 
of their actual affinity. It appears, however, that, on 
comparing our distribution of the GymnetrideB and the 
Trachypteridee, we find that l)etween the genera yet 
discovered of the first there is, in fact, a series of analo- 
gies to those of the second ; a circumstance, w^ confess, 
we should not liave discovered, but from a desire of 
ascertaining the precise situation of Cepola, which so 
beautifully connects the typical riband fish with the 
more robust Ophidians. We may look, therefore, to 
the analogies of the two families as pretty certain. 


The Gymnetridje and the Trachyptebipa^:. 


Genera of the . . Genera of the 

GvMM^TRiniii. Anaiof’tea. Tuaciiyptkhid^. 


Oymm-trus 1)1. J ArgKiMus lUl. 

Xtp/nMe, Sw. | TracLypterus Con 

Haf. 


Gymnogastcr Brun. 


Lophotes Gio 


Snout short; mouth cleft ob- \ 
liquely * vcuiral tins pcrtcct, y » 


I/inn. 


The imperfection of this table, in the omission of the 
type which shotild represent Gynmogaster, is not to be 
wondered at; so little attention, in fact, has been be- 
stowed upon this most interesting tribe, and they are 
so difficult to be determined, even in a fresh state, that 
not one half of the genera or species were known even to 
M. Cuvier t, who, not having seen them, almost dis- 


♦ Cuvier. 

f In .1 note appended to the genus Gipnnetrus, M. Cuvier, after quoting 
numerous authors wlio liave alluded to or described (he difthrt'nt forms of 
the Gymm'trs, concludes by oh)ier\hig, “ Ail tliese lishes hardly differ in 
species, and not in the least as to genus.’’— Cuv. pi. y]U. This hasty 
opinion, however, has, in part, been relraeted by his Kub^e<|uently adopting 
one geium {.Trachyptcnis , which he apiiears have seen. Caution and 
srcptiei.Hiii, in regarding tlie whiingsor others, may lims bcearsied beyond 
all reaiiunable hound.s, nioic partieulHrly when not sanctioned by actual 
knowledge of wdiat we reject In the p^e^ent case we believe that not one 
tenth of I hose fishes lune yet been discovered. We have adopted all the 
species of Katinesque, for some, indeed, were actually coniinuiiicatcd to 
him by us in 1815. 
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believed in their existence ! We doubt not, however, 
the type in question will some day be discovered, and 
in the mean time, as die relation between Cepola and 
Lophotea is given in Cuvier's own words, it will be 
received with that confidence and authority which ours 
may not. But we must now pass to aiiother tribe. 


CHAP. V. 

ON THE rANTHILElTKS, OR SPINK-CHEEKEO TRIBE. 

(51.) The fourth tribe of the spiniferous order, which 
we propose to distinguish by the name of Canthileptes, 
from their prickly scales, corresponds in a great measure U> 
that denominated Joues Cuiraimtes, by M. Cuvier. We 
sel(iom, if ever, wish to alter the names of large groups, 
but in the present order, where die primary divisions 
are so well characterised by the nature of their scales, it 
appears desirable to name the present gioup from that 
character most typical of itself, and of the numerous 
representations in this class. The CantMleptes, in fact, 
are the maih'd fishes of the spiniferous order, just as the 
Balistfis are among the semicartilaginous, and the 
Sihiridoi in the soft-rayed order. We- have already 
adverted to these analogies, no less remarkable than 
hannonious ; and we shall, therefore, at once take a 
general survey of the principal groups under which the 
whole appear to be naturally arranged ; we may pre- 
mise, however, that we exclude from these mailed 
cheeks,*' of M. Cuvier, the Gnsteroatri, or sticklebacks, 
which are evidently the representations only of this 
tribe among the MiaroUpUis, The structure, again, of 
Trivhoilon, places it, as we conceive, in a natural arrange- 
ment with the Scorpantikp rather than with the perches. 
The afiiiiity of Uranoscopus and Trachinus to Coitus 
and Batrachusy &c., has been so universally believed 
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and insisted upon by the first ichthyologists^ that we 
feel no hesitation in restoring them to their station in 
the series : these and a few other alterations will^ as we 
believe, render the Canthileptes one of the most natural 
groups in ichthyology. If we had any material doubts, 
they would be directed to the singular genus Hyncthytys^ 
an obvious representation of Xiphias : some such form 
seems necessary to connect Lepidoleprus with Peristedioriy 
two genera which, in all their essential characters, obvi- 
ously belong to this tribe. 

(52.) The leading divisions of the Canthileptes, as 
here arranged, are as follows: — 1. The Triylidre or 
gurnards, having the body entirely covered by small 
prickly scales, very com])actly arranged, and generally 
accompanied by rows of spines, placed along the lateral 
line. 2. The Scorpaniidce, or spine heads, having much 
of the general aspect of the gurnards, but with the body 
much thicker., and unarmed with pointed scales. In 
both these, the head is defended by bony plates, ending 
in numerous si)ines and sharp prickles ; while the 
pectoral fins, always large, are often enormously deve- 
loped ; these ’ fins, likewise, are often accompanied by 
certain finger-like processes at their base, which arc not 
connected by any membrane, and seem to be merely a 
prolongation of the lower rays of the pectorals, un- 
usually developed. These processes disappear in the three 
aberrant divisions, represented by the Cottidof or bull- 
heads, wliere the ventralfe are imperfect, and but of few 
rays, the Agonidee, or mailed fish hitherto included 
with the last, and the I^.pidA}lcpres, or sword gurnards, 
having the snout lengthened, the body eel-sliaped, . and 
the scales almost mailed, as in the Triylidas, 

(53.) The THiQLiDiB, or gurnards, are well known 
inhabitants of temperate seas ; and those found upon our 
own coasts have been recenUy sowell illustrated, that little 
of a popular nature need here be said upon them. 
Scientifically, they may be considered as composed of 
five genera, differing from all others of this tribe * by 

* Except th« AgonidfZ just mentioned. 

B 3 
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being covered with close-set, compact, spinous scales, or 
large plates, by which the body becomes nearly as much 
mailed as in tlie file fish (^Balistidce), and the mailed silures 
(^LoHcaninte). Of tliree of these genera, which are 
aberrant, hardly more than one species is at present 
known ; but in the two others there are several sub-genera, 
more especially in that of Trigla, composed of the true 
gurnards, where, from the number of species now de- 
termined, all the sub-genera, would seem to exist. Hav- 
ing paid particular attention to this group, which abounds 
in the» Mediterranean, we shall now give the result of 
their analysis. 

(54.) The genus Trigla is composed only of those 
gurnards which have the lower rays of the pectoral 
Hns assuming the form of detached finger-like pro- 
cesses, unconnected by a membrane, and furnished with 
a slightly lunated caudal fin. 7'his latter character, 
indeed, has been so little regarded in ichthyological 
groups, that the form of the caudal is often not even 
noticed by our best authors. Its great importance, 
how'ever, has been already shown, and in the present case 
its value becomes apjjarent, l)ecausc it is the only de- 
cisive distinction between the typical gurnards and the 
Sc.nrpfcnidm : two groups, abundantly different, indeed, 
but which have several characters in coinnion ; both, in 
fact, give us examples of very large pectorals and naked 
processes ; but the caudal fin of the Scorpoftiidce is .always 
rounded and the body more or less naked, llestricting, 
therefore, the genus Trigla by these characters, we may 
trace a gradual progression in the developeinent of the 
pectoral fin, which, in the tribe before us, is of great 
importance. The nearest approach to Rynvhytys is 
seen in the suhgenus Peristedion, where the naked pro- 
cesses are only two, and the snout is so greatly developed, 
that the flower jaw is nearly as much beneath it as in 
Rynchytya, That several forms must intervene between 
these two cannot, indeed, be doubted ; and, so long as 
this interval exists, we may even suspect that this rela- 
Ijpn is merely analogical ; but that question, however im- 
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portont, has little to do with our present purpose, which 
is merely to trace the internal relations of the Triglida* as 
manifested among the genera. Perietedion is known by 
its lengthened shape and its cuirassed scales, which fonn 
several rows of spines on each side of the body ; and it has, 
like the sturgeons, soft cirri or beards on the lower jaw, 
characters altogether peculiar to this form : the pectord 
fins are moderate and rather longer than the ventrals. 
Then comes the restricted sub-genus, Prionotus, where 
the pectoral fins are greatly increased, so that they 
reach their highest developement in this group, although 
not in the next. We separate, under the sub-generic 
name of Omichthys those American gurnards that have 
the caudal fin rounded, in opposition to Prionotus, which 
is truncate or lunate, as in all the other divisions : this new 
group may possibly form the passage between Prionotus 
and Dacty/ophorus, but we place Omichthys within the 
confines of the Triglidcc, that the regular scries of the 
digitated gurhards should not be broken. The union of 
Prionotus, as now restricted, with Omichthys, is effected 
so completely by our well known T, Lyra, or piper- 
gurnard, that the presence of dorsal spines alone pre- 
vents this fish from being classed as a Prionotus, 

(.55.) The genus Ductylophorus is more especially 
composed of the flying gurnards, so called from the 
faculty they arc stated to possess of sustaining themselves 
in the air for a short time, something like the flying fish ; 
but we must confess never to have once witnessed this 
sight during near nine years spent on the various coasts 
of the Mediterranean, where, as authors say, these flying 
fish may be seen ** in profusion.*’ The immense size of 
their pectorals certainly appear to justify this alleged 
habit, for they far exceed those of the gurnards. The 
variations yet known are very few, so that we are only 
acquainted, at present, with two of the types. 

(56.) The little fish forming the genus Cephalocanthus 
(fig, 10.) has the rounded caudal of Omichthys, and the 
short obtuse head of Dactylophorus, Of the remaining 
genera of the Triglidcs, mostly represented by single 
E 4 
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examples^ nothing can be said beyond that they are all 
clothed with very hard scales^ and that they appear 



analogical representations of the families composing this 
tribe. TrarhicMyHj indeed, may eventually prove to be 
related to Monoccntriit by aflinity rather than by ana- 
logy. It may be placed, however, in the present divi- 
sion, as the only aberrant form where the lateral line is 
armed wdth spinous plates analogous to Caranx, but we 
believe it is truly connected to Jlolocentrum. 

( 57 .) The Scorpa‘nid{F, or spine-heads/ like the gur- 
nards, have tlie head covered with spines, but their 
bodies are generally destitute of those rasp-like or 
prickly scales possessed by the Triylid/p. 'fhey are 
certainly, with the exception of the Chironecttdw, the 
most ugly and repulsive fishes in existence, many of 
them, like those of the genus Pelor (^//. 11.), but more 



especially* the SynanchintP, or toad-fish, appear more like 
fanciful monsters of the artist’s imagination than crea- 
tures having a real existence. Independent of the head 
being often enormously large, it is always armed with 
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forniidable spines of different sizes^ and placed in various 
directions ; so that their appearance is not only repulsive, 
and even horrid, but their handling becomes dangerous. 
Their most prominent distinctions, however, from the 
Triglidfc, seems not to have been perceived by M. Cuvier: 
these, according to our analysis, appear. to consist in 
the ventral fins being always placed considerably behind 
the anterior part of the very broad base of the pectorals ; 
so that, in fact, the genus Trichodon is but a modifi- 
cation of this structure, and naturally brings it within 
the present division. All these fishes are peculiar to the 
tropical seas of India ; none of them arc very large, nor 
are they sought after as articles of food. The species 
are much more numerous than those of the Triglidts, 
and consequently present a greater diversity of forms. 
We arrange the whole under the following genera : — 
1 , Flatycephalus, distinguished by its lengthened shape, 
enormo\is eyes, and remarkably broad head. 2. Scor- 
pama^ having* the body thick, the mouth opening as in 
ordinary fishes, and the pectoral fins, which are always 
large, often furnished with one or two detached rays, as 
in the gurnards. 3. Sgnuchia, where the eyes and the 
opening of the mouth arc vertical, and the dorsal fin 
single. 4. Blrpsias, having high and large dorsals, 
which extend the w'holc length of the back, small and im- 
perfect ventrals, and cirri round the mouth. And lastly, 
AgriopuSy having the mouth very small, and the high 
dorsals of Blcpnias, but with the body covered with a 
hard tuberculated skin. 

(.^8.) The chain of affinities by which all these groups 
are connected is particularly interesting: some of these we 
shall presently notice. Let us first, however, draw up 
the following table, as explanatory of the analogies be- 
tween the typical genera of the two families. 



58 


CLASSIFICATION OF FISHES. 


Analogies of the Triolidas and the SconPASNiDAS, 


TitiCiLlD.IS. 

TriRla. 

DactylophoTHs. 

Oplichthus. 
Trachichiys. ? 
Rhyncthitys. 


! 

! 


Analogical Characters. 

Ventral tins generally placrcl 
under the pectoral ; detached 
pmccsacfl. 

Ventral fins behind the pecto- 
ral ; pectoral fins very large, 
without detached prot'esscs. 

Rody slender, lengthened : the 
head excessively broad. 

Body mailed with plates or tu- 
bercles. 

Dorsal fin very long. 


1 

} 

I 


ScOttPJEXWM. 

Scorpagna, 

Synanchia^ 

Platycevttalus 

Agriopus, f 
Jilepsias. 


It is impossible to doubt that the three first groups in 
each family are mutual representations ; but, as there is 
only one species of the last, that is, of Tthgncthitys and 
Blepsias, so their analogy, from being obscure, can only 
be rendered equally strong with the others by being 
traced through the medium of other groups. Jilepsias, 
in fact, by its imperfect vcntrals, is a Cottns among 
the Seorpamidts, and leads immediately to that family ; 
while Rhyncthitys as perfectly representi^ the J^cpidole^ 
pridcjp. if the student, then, wishes to work out these 
two analogies, he has only to compare the circles of the 
Triglidce and Scorpeenidoe with that of the wliole tribe, 
and he will find the same results from our arrangement 
of their respective affinities. 

(5fl.) There is, nevertheless, so much of deep 
scientific interest attached to this group, in reference to 
the station we have assigned to the Syngnathidee, that 
limited us is our remaining space, wc cannot omit the 
results of our analysis of the Scorpevnidee, particularly 
as they will be found to strengthen, in a remarkable 
manner, all that lias b<jen advanced regarding the Tri- 
glides, or gurnards. The genera, indeed, which we now 
arrange under the general family name of Scorpesnides, 
are, in truth, the most typical of the whole tribe, just 
as the Chironectidee are of the order Vlectognathes, To 
dilate upon the extraordinary resemblance in their ge- 
neral external appearance and anatomy, which these two 
groups possess, would be quite superfluous ; for, were 
their skeleton and branchial apertures the same, they 
would then be placed close to each other. The Triglidae, 
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in like maner, with their small mouths, and prickly 
bodies, equally typify the BalistidcB. The ichthyolo- 
gist, however, understanding these relations, can easily 
pursue the analysis of the others. 

(60.) The two typical divisions of the Scorp(Bni(l<B 
are so numerous and remarkable in the forms they con- 
tain, that we are compelled to view them as sub-families 
rather than as genera. We shall therefore call them 
the ScorpienincPf or spine hoads, and the SynnnchincB, or 
toad-fish ; for by this latter name we shall not only de- 
signate their direct analogy to the true amphibians, but 
convey some faint idea of their disgusting and hideous 
ugliness. The power of leaping from* the water, which 
so many of the Triglidoi and. some of the ScorpisniruB 
possess, is another and a most remarkable point of 
analogy they bear to the frogs, while the warty fungous- 
like skin, and hideous shape, of the Synanchinre, devoid, 
as they arc, of leaping like the gurnards, render them 
no less strikingly analogous to the toads. Thus we have 
another verification of our views regarding the station of 
the entire order, which corresponds to that of the am- 
phibians in the vertebrated circle, and to the order 
P/octognathes in that of fishes ; but we must leave these 
distant analogies, and look to those' more immediate. 

The Scoj'pamina*, or spine heads, are so named 
because the greater part were comprised by Linneeus 
under this name ; but the genus Scorpa;na, as restricted 
•by modern ichthyologists, has imluckily been given to a 
group which is not typical of the whole. They are at 
once distinguished from the SgnanchintB, or toad fish, 
by the mouth opening horizontally, as in the generality 
of fishes, and the eyes being situated in the middle of the 
sides of the head ; whereas, in the latter, the mouth opens 
almost vertically, and the eyes are close together, and 
inserted nearly on the crown. The first are generally 
furnished with scales on their bodies, but the latter have 
none. These distinctions are obvious to every one, and 
save us a world of circumlocution and anatomical de- 
tails. The Scorpamince, thus characterised, are again 
resolvable into five groups, or genera: 1, Ajtistes, 2. 
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Pteroix, 3 . Tcenionotus, 4. Sebastes, and 5. Scorp(ena, 
the latter being united to Apisies, by such fish as tlic 
ApUtP.H mar mo rata of Cuv. The union of the two ex- 
tremities of this series is absolutely so perfect, that it is 
only by attending to the most refined characters, we can 
determine where one ends, and the other begins. 

(62.) The genus Trichodon {fig. 12.), or that of 
Sehastes, is one of the types of this series : both are 



distinguished from all the Alavrolcpcit by its pec- 
toral fins; and this gives us an opportunity of stating 
another peculiarity of the entire family, we had alinOwSt 
omitted, in the iiiultiplicity of others, to mention. In 
the whole of the Srarpoinidre, the pectoral fins arc ex- 
cessively broad at their base ; and, at their inferior part, 
make a considerable advance towards the throat. By this 
singular formation, unknown in any other tribe, except 
the typical Plvctoynathes or Chironeciidte, the ventrals 
are thrown backward, so that they are almost invariably 
placed behind the pectorals. Something of the same 
character is also continued onward to the next tribe of 
the blennies ; but then the situation of the ventrals is* 
reversed, and they are considerably in advance of the 
pectorals : this and other essential differences renders 
Uranoscopuft and Trachurus merely analogical to Tern- 
nodon, and was doubtless the chief reason of Cuvier’s 
excluding them from our present group. 

(63.) Referring the ichthyologist to the series of 
affinity, as detailed in their specific characters, by which 
the genera Apistes, Pterois, Tanianotus, Trichodon, and 
Scorpeena are mutually connected, and thus demonstrated 
to be a perfect circular group, we shall now show ita 
analogical relations to the other divisions of the family, 
and to those of the Triglidco. 


THE CIHCLB OF THE SCORP^NINJE, 


61 


Analogies of the Suh-family SooHPiENiN^. 


Genera of tlie 
SC0RP.VNINiS. 


Analogies, 


Types of the 
SCORPCNID/Bt 


Apistes. 
Pterois, 
Tienianotus. 
Sehnstcs. t 
Scorpctna. 


( 

i 

{ 


Pectoral fins large, with > 
detached procesMCs. 3 
Pectorals excessively 1 
large, but wilhoutde. > 
tach^ processes. j 
Dorsal fin very long. 
Mouth vertical ; botlyi 
mailed with plates or> 
tubercles. 3 

Head very large. 


ScORPiENA. 

Synancuia. 
Blepsias. 
Agriopus. ? 

PLATYCRPlIALim. 


Types of the 
Triolidjl 

Trigla» 

Dactfjflophorusi 

Rhyncthitys, 

Trachietkyo, 

Oplicthys. 


W e have not space to enlarge upon this table ; replete 
as it is with innumerable relations to all the others 
contained in this volume ; but we beg the reader’s at- 
tention to another no less curious, by which it will be 
seen that tlie Snorpeeninof and the Synachinee equally 
represent each other in their details, as well as inti- 
mately corresponding with the two other columns just 
enumerated. 


Analogies of the Scoupasninas and the Synanciun^b, 


Genera of the 

Analogies. 

Genera of the 

Sc'OKPJi.M.NAi:. 

SYNANCIJIMAt. 


r Dorsal fins united, orbut slighU ' 

} 

Apistes, 

■J divided ; pectoral fins mode- j 
C rate. 

S Sytianchia. 

Ptcrois. 

f Pectoral fins excessively large : ' 

} 

■< dorsal rays greatly length- 
C eiied. 

WVtor. 



r Dorsal fin extending the whole’ 


Tetnianotus. 

3 length of the iMick ; eyes very j 
C largo. 

yErosa Sw. 

Schnstes. 

r Dorsal fins two, equal, almost! 
1 united ; mouth vertical. 

1 Trichovhasia Sw. 

Scoi’pcvna. 

f ”wUh S"* 1 llcnutr^te, w. 


With such resemblances as these, so dehnite as almost 
to assume the precision of generic characters, it would, 
in fact, be iibsolutely impossible to tell whicji was a 
Scorpfmia and which a Synanchia, were not these two 
series permanently distinguished ; the one having the 
body covered with scales, and the mouth horizontal^ 
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while in the other the body is iiakecl^ and the mouth 
vertical : these characters, however, are softened down 
and interchanged in the aberrant i^xamples, so that at 
these points the two groups may be said to blend into 
each other in so perfect a manner, that but for our 
seeing, in Apiates and Synanctiia, Fterois and Pelor, 
what were the true types of each column, we should be 
in no small danger of confounding one with the other. 

(64.) But tliat the important question should be 
determined, whether or not the theory of representation, 
and all our other projiositions, can be demonstrated as 
clearly in ichthyology as they have been in ornithology, 
we shall now attempt to proceed a step further. In 
reference to this and the last tribe of spiniferous fishes, 
we have gone on to analyse one group after another, 
(each smaller and more limited than that which pre- 
ceded it), until, at last, we have come to the genera. 
Fortunately, however, in this, as in the Ze'idiVy we can 
advance into the sub-genera ; and, that w«e may not be 
supposed to be influenced by a natural prejudice in 
favour of our own views, we will take one of the genera 
of M. Cuvier, a group which he has himself determined 
to possess so many characters in common, as to deserve 
the name of a genus. This group is his Aplstes; we 
shall take it, therefore, as his ow n, and by the help of 
his own admirable descriptions, his no less instructive 
figures, and our ow'ii personal kuowdedge of the species, 
we shall endeavour to bring this vital question to a final 
issue, — at least, in this class. 

(6/j.) Apistks, then, according to Cuvier, is a group 
of small-sized fishes, either naked, or wdth small scales, 
possessing much diversity in general shape, but all 
having the head more or less covered with spines, and 
particularly armed with two, one on the suhorbital, and 
another on the preopercule. The head is not crested, as 
in the Sr^orpeena; and the pectoral rays, instead of being 
simple, arc always branched. These are very plain an(l 
tangible characters ; and we are now" to determine, 
whether, among these fishes confined by our author to 
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a single genus, there are not representations of all th'e 
families, and other circular groups in this and the other 
tribes of the class Piscrs. For this purpose, we have 
here placed some of the species of our learned author's 
Apistes opposite to the primary groups in which we 
have distributed the family : these types we propose to 
distinguish as sub-genera. 


' Analogies of apistes and scorp^ena. 


Sub'gcncra of 
Apistes. 

Apittes Cuv. 

Pterycthys Sw. 

P/aiypUrus S# 

Trichosotmt Sw. 

Cypinapisics Sw. 


Types as 
described by 
Cuvitr. 


Analogies. 


Divisions of the 
ScOllPANlDM. 


A. monudactylus. 
A. alatufi. 

A. ta'nianotus. 

A. trichonoides. 

C. raarmoratus. 


r Typical; pectoral fins"^ 

3 moderate ; scales very ( . 

) small or none; headf 
(, very spiny. J 

f Pectoral Sns const- 3 
< derably lengthened ; VPtbhqis Cuv. 

C scales distinct. j 
rDorsal tin very higl),”) 

C length of the back. J 
r Mouth sub-vertical ; 3 
1 dorsal fins two, thef 
3 first short, t he second ( 

C long and narrow, 
r Dorsal tin cni.irglnatctl3 
i beyond the middle; >Scoiii>ai7r.i Lin. 
t body naked. j 


55- 


Sebastbs Cuv. 


((>6.) If any thing further were necessary to illus- 
trate these most extraordinary coincitlences, it would be 
the testimony of M. (’uvicr himself ; this testimony, as 
collateral evidence, may be called conclusive ; because it 
is not given in support of any particular theory, but 
merely from his own perception of the resemblances 
which his species bear to other genera, and in con- 
formity with which he gives each of them a specific 
name expressive of those resemblances. Now, it will 
be remembered, that the divisions of the Scorpcence cor- 
respond to those in which we have divided the whole 
of this tribe. That this symbolical relationsHip should 
be brought before the reader at a single glance, we shall 
now place all these groups, and several others equally 
analogous, in one table. 



64 


QX*ASStFICATlON 6 t • FISIIeS. 


Analogies of the Suh*g4nera of Apistes. 

Subgmcrif of Genera of the Families of the Tribes of Families of the 
Jplstes. ' Scorpeemdat. Cawthileptes.’ AcanthopUrygn, Pleclognathet. 

Typical. 

4plRtca Apistes. Triglida. MACROLEPrES. BalYrtids. 

Ptericfhys. Fterois. Scorptenidtv. Microlepi-es. . Chiron BCT tDjt. 

Aberrant. 

Platypterus. Teenianotus. Lepidoleprtdft. Gymnethbs. Lo#*niDAi. 

Tricbosonaa. Sebasks. Agonidtc. Cantiiileptes. SYNiiNAiiUD®. 

GymnapistfS. Scorptena. CotiUla:. Blennides. ruLVprERiDifi. P 

(67-) The breadth of the page not admitting of the 
anaSgical characters being inserted in our usual manner, 
we shall glance at a few of the most remarkable, passing 
over several others, which may be elicited by the expe- 
rienced ichthyologist. Beginning with the entire genus 
at the head of the second column, we obs('rve 
how perfectly the types represent those of the TrigHdce 
by having detHchod processes Ix'fore the 'pectoral fins, 
while the Triglidcr, being the most scaly of the Canthi^ 
leptes, correspond to the Mncroleptes and the Baliniidts, 
both of which, in their own circles, have the strongest 
and the most regular scales. Ftericthys^ J^teroin, 
Pelor (among the Scorpmiidiv), with the Svomheridtr, 
and Zeidaf (among the Microhptca), all agree with the 
Chironcctidw in the great devclopciiient of their })ectoral 
fins. The next set of groups are all remarkable for their 
obtuse muzzle ; whether that muzzle be depressed or 
compressed, and almost universally by their long and 
very higli <l()rsal fin. The h.irdest-scaled and most 
completely mailed fishes are found in the next series, 
while tliose having the ventral fins small, or imperfect, 
or to tally*^ wanting, are in the concluding line. True it 
is, that the genus Seorpa’na has not this character ; but 
what says M. ('uvier, in Ids very first stMitence on these 
fishes “ Ia's Scorphips rcssemhh'nt hcaucoup aiix Cott€.<iJ* 
And who can deny this ? If indeed they resembled lliein 
in their ventral fins as well as in all other things, they 
would merge into the same group I 
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(68.) But our'vo^n^e is intoiid^d^ not merely fpr the 
scientific naturalist, but also for . those who . are merely 
attached ixk the contemplation iof nature in the abstract ; 
and who desire to have some Jh^se singular* analogies 
brought before them, that t^ey may ^ judge themselves 
how far their own unsciehtihc ^ eyes ' can see these 
symbolical Relationships of which we are continually, 
speaking. The contours of fish have a greater air of 
‘ individutUity, perhaps, than those of the more perfect 
vertebrated animals ; and we shall, therefore, now give 
to the analogies of the sub-genera of Apistes a form and 
substance which will speak more to the uninstructed, 
yot intelligent, reader, than all the scientific details we 
have gone into by words. On one side of the following 
pages, are given, in faithfid outline, representations of 
the five sub-genera of Apisteat opposite to which is a 
characteristic figure of the genera ^ or higher div|||^ns 
of the Seorpaf/uEj which they represent. 

On the left hand side are the typical examples 
of the five sub-genera, or minor divisions, we have 
made out of Cuvic?r’s genus Apietes ; namely, Pieriethy^' 
(I. 3.), with its long pectorals and cerrated mouth, re- 
presenting in all these particulars the genus Mnvhro- 
chirtiSj or Pterois, fig, 17* of the opposite page ; 
nexty comes the typical example of Apistes proper, 
which is hut another instance of the same form at 
fig, 18. ; following these, we see, on the left, the sub- 
genus Pfatypterusy at fig,^15.j having th& very broad 
dorsal fins and the short obtuse head of Tcenianotus 
{fio- 19 -)» ^’o^h of which arc exact Analogies of the 
dolphins to the riband-fish {fig, 9-) last of all 
comes Trichosoma, at fig, l6., representing Sehastes 
{fig, 20.), as well as THchodon {fig, 12.). W« regret 
that the size of our page would not admit the introduc- 
tion also of the fifth types in each, viz. Gymna- 
pu'tea and Srorpwna; but every ichthyologist knt^ws that 
these two are so perfectly like each other, that they are only 
separated by those one or two characters which prevent 
Apistks, as a whole, from iK’ing united with Scorprena, 
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(69.) And now are we to rest here? Can such a 
system be the work of human invention? If so, those 
who believe it is, are unwittingly doing us far higher 
honour than was ever yet bestowed upon the greatest 
naturalists that ever lived, — or such a system had never 
been left for us to undent, But no ; let the glory be 
Hjs, to whom it belongs. Other branches of human 
knowledge exalt the creature, because they d<^‘pend, so 
to speak, oidy upon the inventive faculties of man : but in 
many of the physical sciences it is the reverse ; the glory 
of the wondorous things such researches unfold, “is the 
Lord’s ; ’* and man is but the humble iiistruincnt in 
his hands of malcing them known. Like the stars of 
heaven, they remain unchanging and unchanged ; and 
although they may stand open to all, as living but silent 
testimonies of His hand : they are not so obtrusive, but 
that they may be disregarded or denied by the careless, 
the disputant, or the sceptic. 

(70.) The great and paramount obj(*ct with which 
we begun the series of the Cabinet of Natural His- 
tory was to tradl, as far as possible, the prevalence of 
a few general laws of natural classification through the 
whole range of the animated kingdom of nature. In a 
former volume wc endeavoured to exhibit the study of 
analogies, not merely under its most captivating form, 
but as absolutely I’ssential to all those who looked be- 
yond the mere technical surface of Natural History. We 
are desirous on this occasion, however, to employ, for 
the same purpose, a strjiin of eloquence, justness of 
thought, and soundness of principle, far greater than our 
own, while the facts we have just adduced are as yet 
fresh in the memory of the reader. 

(71.) “ The main prerogative of the human mind,” 
says the elocpienl author of Saturday Evening, “ is its 
power of gathering general principles from a multitude 
of tUversified forms or ajipearances. The pre-eminence 
of the faculty of generalisation constitutes what is termed 
the philosophic character. The delight with which 
minds of this class continnplate universal truths docs 
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not SO much spring from perceiving that some genera) 
principle holds good and re-appears in a ^reat number 
of instances that very nearly, or perfectly, resemble one 
another, as from discovering the occult presence or effi- 
cacy of some such principle in a multitude of cases 
which have few points, or perhaps no other points, of 
alliance beside this one, of their obedience to the same 
abstract law. The more there is of external diversity, 
or unlikeness, among particular instances thus alliecf by 
their subjection to a common rule, so much the more 
of satisfaction and delight will be afforded to the mind 
when it detects the hidden principle of union. These 
elements of intellectual enjoyment are richly furnished 
by the studies of the naturalist. Now, it may be, he 
compares family with family of the animal and vegetable 
world ; and, after marking the ostensible peculiarities of 
each, descends benAA the surface of their external dif- 
ferences, and lays open those great and uniform prin- 
ciples of mechanical or chemical structure to which all 
are conformed ; and (if the figure may he used) he 
listens, and hears all beings uttering, in their several dia- 
lects, one and the same code of physical existence. The 
naturalist, after giving a moment to the obvious or 
common gratification that springs from novelty and di- 
versity, seeks, and soon finds, the more lasting and sub- 
stantial pleasures of reason, while marking the oneness 
and harmony of Nature, even where her clothing and 
her colours, and her proportions, have the least of uni- 
formity. If we might so speak, it is by her diversities, 
her gay adornments, — her copious fund of forms, and 
her sportive freaks of shape and colour, that Nature 
allures the eye of man ; while she draws him on to the 
more arduous, but more noble, p^|j|mit of her hMden 
analogies. Unlikeness awakens his ^Intion ; uni/ormitif 
or simplicity fixes and enchains it ; and by the pleasure 
it confers, insures, on his part, the laborions investi- 
gation of abstruse principles. 

(72.) While the human mind is thus eVnployed, 
an insensible process goes on, the efiect of which is gra- 
F 3 
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dually to invest general truths with a >«ort of majesty, as 
wqII as of beputy ; so that, at length, this new charm 
rivals and prevails over the graces and attractions of ex- 
ternal diversity, and imparts more and more force and 
advantage to that which is occult, until it quite over- 
powers that which is superficial. Thus it is, that in the 
course of philosophical pursuits, abstract principles come 
forth more and more into the light, stand out with greater 
distinctness before the mind ; and, ere long, the laws which 
at first were apprehended with some degree of painful 
t^ftbrt, occupy it as pleasant and facile matters the 
hour of relaxation, as well as engage it in the season 
of strenuous exertion. At last, whatever is universal 
prevails altogether over whatever is individual ; and the 
rational faculty, getting released from the disturbance 
of things external or trivial, contemplates with open eye 
all that is great and pcrraanent.'^^-^Wc now return to 
our more immediate subject. 

(7*^.) The genus Aphtes is succeeded that of Afrt- 
crochirns Sw. of which Pteroia Cuv. forms a part. The 
great distinction of all these fishes lies in their enormous 
pectoral fins and very high dorsals, both of which, in 
the typical examples, have a number of their rays almost 
free ; that is, unconnected by any membrane except to- 
wards their base. They possess much of the strange 
and grotesque form of some genera we shall presently 
notice, without their excessive ugliness, while their rich 
and varied colouring, disposed in zebra-like stripes on 
the body, renders them highly elegant and interesting. 
The whole are natives of the Indian seas ; but none grow 
to a very large .size. Having designated the types of form 
of Cuvier's Apistes as sub-genera, we have ’done the 
sam# with this, it|fl|or responding group ; and although 
the species yet kfflwn are much fewer, we fL’el per- 
suaded that in a few years these new divisions will 'Ik? 
augmented to twice their present limits, and their ana- 
logies more clearly determined than at present. Even 
among those we now know of there is a gradual pro- 
gression from Macrochirns to Pterois, where the pec- 
torals are so much abbreviated as to be little more than 
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one half the typical length. In Chiroleptua they are 
long^ but with the rays all united. Trachipterus seems 
a prototype of Trichonoma by its low and narrow dor- 
sal fin, while m*Brachirus the pectorals are again short- 
ened, and the rays connected and branched. We may 
perhaps be thought to have carried our analysis, or at 
least our patronymic divisions, rather too far in the two 
Iasi groups ; but it is clear that if we had not done this 
in the case of the analogies on which we have 

so lately expatiated would not have come to light. 
There is a wide difference between sucli sub-genera as 
merely state minute differences, and those which indi- 
cate the stages of circular groups, like Aphtes and Ma~ 
crochirua. We have nothing particular to observe on 
the remaining genera of the Scorptena*, since their sci- 
entific characters will be subsequently detailed. Whether 
Trichodon or Sebastes is the intervening form between 
Tirnianotua and Scorpeena is a secondary question : both 
are perfect oliironectifomi types ; and we believe the 
^!rst is the true one of this group. 


CHAP. VI. 

ON THE TRIUR OF BLKNNIDKS, OB (JOHlIvK AND BLENMKS. 

(74'.) Tins trilx?, which we have named from the typi- 
cal family, is composed of those acanthopterygious 
fishes which have the ventral fins differently construc- 
ted, as before observed, from all others of the order. 
They are either of two or three small rays, or enveloped 
in a thi<!k skin, or they are united together into a funnel, 
or finally they are totally wanting. ^ They are besides 
very remarkable from the rays of tneir fins being more 
slender than any of the spiniferous tribes ; so that in 
fact there are few, if any, which possess tj^e strong 
robust rigid spines, so common in the group we have just 
left ; the ventral fins, when they exist, are also generally 
placed considerably before the pectorals. All these 
F 4 
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characters, taken collectively, point out this tribe as a 
natural group, which is further distinguished by contain- 
ing the only viviparous genera yet known among the 
Acanthoptcryges, and by evincing a clear approximation 
to the apodal genera or the eel-like fishes. With 
the exception of the eel-shaped wolf-fisli, and the bull- 
heads (Batrarhidre), nearly all the rest are of a small 
size, neither remarkable for their beauty, nor esteemed 
as food : the majority only grow to the length of a few 
inches, and live in very shallow sea water, or in pools left 
by the sea-side, where they hide themselves from such 
fish or aquatic birds as prey upon them. In conformity 
with the result of our investigation of this tribe, we 
shall divide them into the following families : — The 
BlennidcPy or blennies ; 2. The Gohidte^ or gobies ; 

3. The Bntrnvida'y or bull-fish ; 4. The Chirido! ; 

and 5. The ZoarchidfP, or wolf-fislies. The two first are 
the typical groups, while it is by the Batracidcp, blend- 
ing into the Cottid^, or bull-heads, that this tribe U 
united to the last. 

(75.) The BnKNNiDA:, or blennies, form a most sin- 
gular and interesting family, very abundant in forms 
and species, at least in the typical genera. Many of 
them are found in Britain, where they are called blen- 
nies, ike. ; but their size is so small, that they are 
never sold in the markets. It appears that this family 
is distributed over every part of the w’orld but Asia ; 
or at least it is a singular fact, that, in the two best 
works we yet possess upon the fishes of India, not 
one species has been recorded. 

(?()•) The blennies, as left by M. ("uvier, were 
distributed under nine genera ; but his able coadjutor M. 
Valenciennes, in his last admirable volume, has added 
several others, anS has enriched our science with such 
a host of new species, that with these materials, aided 
by our own, we have been enabled to arrange and work 
out the relations of this family with an unusual degree 
of precision. The majority compose two great groups 
or sub-families — the Blrrtnmtv and the Clinin^e^ both 
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having spinous and soft rays in the dorsal and two 
or three in each of the ventrals : these are the typical 
groups : the aberrant, as usual, contain but few species, 
and those of very diversified forms. These we have 
arranged under the genera Ophisomus Nob., Cirriharhm 
Cuv., and Opifftognathus Cuv. In the first, the ventra?s 
are almost obsolete, and are indicated by a single ray. In 
the second, the moutii is cirrated and sub-vertical, the 
lower jaw being longest ; while in OpiHognnthuftj which 
opens a passage to the gobies (^Gobidrt), the ventral fins 
are fully dcweloped, and have five rays. These, however, 
we must now leave, and confine our remarks to the 
typical groups. 

(77-) The Blenninep, or true blcnnies, as well as the 
Clininre, possess both spinous and soft rays to their dorsal 
fin, but the two groups may be immediately dis- 
tinguished by this very remarkable character, that in 
tlie bleiinies the spinous rays are always fewer than 
those which are soft ; whereas in the Clminte, the 
very reverse of this proportion is invariably found. 
From these beautiful and natural characters we imme- 
diately obtain the analogical result of the Blcrininas 
representing the malacopterygious order, and the 67i- 
nintc that of the acanthopterygious. The Opfmominrr, 
with their eel-shaped body and scarcely the vestige of 
ventrals, represent the Apoden* Cirnbarhus, having a 
sub-vertical mouth surrounded with cirri, and the 
lower jaw longest, equally reminds us of Chiron ectes, thi>. 
type of the Plectognnthc.'t ; while in the blunt, very large, 
and obtuse heail and perfect ventrals of Opistognathus 
we have a prototype of the Cartilagines. 

(78.) Leaving these analogies, however, for the pre- 
sent, let us look more closely to the contents of the typical 
sub-families ; anti first, of the Blennina?. The genera, 
with the exception of one {Chirolophis Nob.) have all 
been designated by MM. Cuvier and Valenciennes, in 
this light do wc regard Salariany Blcnnius, Myxodes^ 
Cristicepsy and Chirolophu; while, from their slighter 

• ** La tetCffroae et Valcuc. N. H. de« Pois®. U. pADS. 
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modifications^ Plwlis and Blennichis appear to be only 
«ub-genera of the first, and Petroscirtes Riip. of the 
second. Omitting these, we shall now show that the 
remainder represent the five higher groups we have 
just indicated. 


Analogies of the Blennina!:. 


Orders of 
Fishes. 

Malacop. 


Acanthop. 


Oenora of the 
Sub-family 
of the 
BLENNIN.Ii:. 

Jilennius. 


Salarias. 


Analogies. 


f Teeth very strong ; dorsal > 
\ fins deeply emarginate. J 
rTeeth fine, slender; dor- 
■< sal fill of nearly equal 
C breadth. 


Sub-families 
of the 
Blennidjc. 
Blennince. 


Clinina:. 


rBody anguilliform ; dor-") 

Apodch. CMrolophU. 3 “ J 

C long. J 

PLECTOONATims. Cr.sliccp,. [ ] aTribarb,u. 

Caktilioine.. Myxmta. [ "fh^,*KVc ] OpUtoRmthu. 


We have merely inserted the column of the orders 
of fish to illustrate the analogy of Myxodesy the only 
genus in the whole tribe which imitates the sharks in 
having the head elongated in front, the muzzle pro- 
jecting, and the mouth placed beneath. Having de- 
tailed all the characteristics of those genera in our 
systematic arrangement, we shall only at present take 
a rapid glance at their analogies, leaving the reader to 
extend them, if he so pleases, to other groups. 

(79*) het us now turn to the sub-family, Clininas. 
These blennies, as already noted, arc distinguished, in 
the first instance, by the spiny rays of their dorsal fin 
being always more numerous than those which are soft ; 
whereas, in the last group, this proportion was exactly 
reversed. In the next place, their teeth are generally 
of two sorts, so as to unite, as it were, the strong teeth 
of Blevnius with the more slender ones of Salarias^ here- 
after mentioned. This character, how'ever, docs not 
pervade the whole group ; and jet, by attending to its 
modification, we shall find that the difference will lead 
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to a natural arrangement of the genus Clinus, as de- 
scribed by M. Valenciennes. There are more than 
twenty species, presenting numerous variations in point 
of structure. If we separate from this assemblage 
those which have all the teeth velvety, we get two 
distinct groups, one {^Labriamnus Nob.) having strong, 
conic, and pointed teeth on the outer range, while the 
inner are velvety ; and the other, Clinus Cuv., where 
these external teeth are wanting. Other characters 
drawn from the fins, mouth, &c., determine two other 
genera, here named Blennophix and CUnitrachus, and 
these, united to Tripterygion llisso, where the dorsals 
are three, complete tlie circle of this sub-family, whose 
contents and characters may be thus stated : — 


Characters of the genera in the sub-famii.v of the 
Chism M, 


Genera. 


Cli.'u‘actcr8. Tyi)eft. 


Clinus Cuv. 


Labrisomtis Nob. 


r Tooth velvety; those in the") 
3 front row soarcely, if at all, f 
I larger ; dorsal fin of nearly f 
C equal breadth throughout 3 
f Strong conic and pointed teeth ^ 
I in the front row, velvety f 
1 teeth behind ; dorsal finemar. I 
C ginate behind. 3 


Clinm amminatus 
C. and V. 


C. pectinifer C. 


Tripterygion Risso. 


CUnitrachus Nob. 


C Dorsal fins three ; muzzle 
i liointcd. 

fTrach ini form ; dorsal fins two,' 
I the first triangular ; all the 
^ rays of the dorsal, anal, 

I pectoral, and caudal fins spU 
nous. 


] 


BIcnnius variabilU 
/inf* 


f Anguilliforro, cylindrical; the^ 

Jiienuophis Nob. -J dorsal long, narrow, and un> >C. anguillaris C. F. 
L divided. j 


Now, as the first and the last of these forms are in 
the suite of M. Valenciennes’s series of the genus Cli- 
nus , their affinity cannot be questioned. He remarks 
also on the strong resemblance between CUnitrachus 


* Clinus argenteus C. V. I adopt Rafinesque^s specific name, because it 
is more expressive, and has the priority of a few months to that of Risso. 
It is one of the most common species on the Sicilian coast. 
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and Tripterygion, which passes into Labrisomus by JL. 
Delalandii, a hsh having three sinuosities on its dorsal^ 
representing the three distinct fins of Tripterygion. 
Thus we have a perfectly circular succession of the 
whole, in which not a single link can lx* said to be 
wanting. Our arrangement, therefore, rests on a/- 
finity: let us now look to analogy. The Blenninof 
and the Clinin€e, if they are natural groups, will cor- 
respond in all their subordinate flivigions, and that not 
vaguely, but definitely ; because, as they are closely 
related, their analogies should be strong in the same 
proportion. 


Analogies of the Clinin^ and the BLKNNiNiE. 


Oenera of the 
Ciinina:. 


Analof^rs. 


Ooncra of the 
Blfuuina. 


Labrisomi'8 No/i. 
Cun us Cuv. 
Blbnnohuis T^ob. 

t'LlNITKACUUM Bob 


I 

? 

I 


'riUPTEUYGlON NtJt. 


Anterior teeth very stronff ; ^ 
dorsal tins deeply cmargi. V HLP.NNiim Linn, 
natc. ^ y» 

’reoth very fine; dorsal fin"» 
of nearly etiual breadth >Salakia !1 Cbv. 
throughout. J 

Body anKUtUiform; dorsal and ^ 
anal fins linear, etpial .rnd vCkirolophih Bob. 
reaching to the caudal. j 

Mouth sub-vertical ; dorsal 
fins two, the first of three ^Cr)ktio£Ps Cuv. 
rays ; lower jaw longest. 3 
Muzzle elongate. M\xudbm Cuv. 


The most remarkable feature, perhaps, of this table 
is, that the analogical characters arc almost word for 
word the same as those which designate the absolute 
generic characters of these groups, omitting only thorfe 
which especially mark the distinction between the two 
columns or sub-families ; so that, in fact, if these are set 
aside, there is no possible way of separating the one 
from the other. 

(80.) As Labrimmus and Clinus are thus shown to 
be typical genera, still possessing several singular, although 
subordinate variations in form, it follows that they con- 
tain the types of sub-genera ; these, however, are not 
all discovered, and, having gone thus far, we shall not 
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designate by patronymic names those that appear to be 
of this description. The researches of naturalists and 
collectors^ in some ten years hence, -will probably double 
the number of species now known. In the mean time, 
however, it is not a little remarkable, that those types of 
form, or of sub-genera, which are necessary to connect 
Tripterygion, LahrisonniSy Clinus^ and BlennophiSy may 
actually be traced in the admirable descriptions of M. 
Valenciennes : his C* Velalandii, for instance, has the 
dorsal fin imperfectly three-cleft ; while in Tripterygion 
these clefts are so deep as to divide the dorsal into three 
distinct fins. The passage from Labrinomus, on the other 
side, is marked by L. Gohio, which, according to our 
observing author, is remarkable for its thick and wide 
head * ; and he names it accordingly : this form is im- 
mediately met by another in the adjoining genus of CVi- 
nus (as" now restricted), namely, the C. cottoides, which 
he considers to bear precisely the same relation. t Now 
that these two fishes, so resembling each other, never- 
theless stand at the approximating confines of two 
different genera, will be established on the very same 
authority. The teeth of the jaws in C. Gohio, our 
author describes as petites, coniques, et pointues ; la 
supe'rieure en a 2() t^ales, et qui vont jusqu* a la com- 
missure ; I’enferieure nVn a que seize, qui n^occupent 
de cha(]ue cole quo moitie de la longueur, et dont les 
deux dernieres sont plus grosses, et plus crochues.’' 
This is precisely in accordance with the characters we 
have assigned to our genus Labriaomuft, Of the CUmis 
cottoidoJi, on the other hand, it is asserted that, “ Les 
dents sont en velours, sur des bandes assez larges ; le 
rang exterieur differe peine des autres.” It should be 
especially remarked, that the passage of these two groups, 
thus effected, Uikes j)lace by means of two thick-headed 
fishes (the only ones in their respective genera), just as 
the Cotlidcv pass into the BntraohidfP, and connect the 

• ** Sa gro«so ct largo teto, qiii, h la vuc, la ferait pretulre pour 

notrecottc derivifere (Cofttu Gof»o'.** -—Wwt. Nat. dc« Poiw. xi. 3}J6. 

f ** Led iiK^galitcd <10 da tote di>nnont di cotte cdp^co. au premiere coup 
d’ceil, quolque rcwomblance avec le» CotlcB.”— lb. p. 367. 



78 


CLASSIFICATION OP PISHES. 


two tribes of Canthileptes and BUnnides; all being car- 
tilagiform or fissirostral types.* 

(81.) The reasons, however, which have guided us in 
not yet venturing to name the sub-genera of Labrisomus 
and Clinus, are not applicable to Blennius and Salarias, 
which are the two typical genera of the Btenniruey and 
these we shall now consider. Four of the sub-genera of 
Blennius have already been determined, and many species 
described, by M. Valenciennes : it remains ordy for us to 
designate that of Blennitrachus, which, as intervening 
between Chasmodea and Biennichis, completes the circle 
of this genus, and gives us a uniform representation of all 
the groups j ust enumerated. This type is furnished by 
the Pholia quadrifasnatus of Woodf ; which M. Valen- 
ciennes, with some hesitation, admits into his genus 
Chnsmodas, observing that it differs In having canine 
teeth, and in the dorsal and anal tins not being joined 
to the caudal : the original description, however, fur- 
nishes us with another character of equal importance, 
that of the lower jaw being longest : now this is pre- 
cisely the character wanted to show its relation to Clinic 
trachus, CristicepSy CirrihnrhuSy and all other groups, 
large or small, which represent Trachtnus and the Chiro- 
n€ctid(p. A glanct* at the figure of this singular fish, 
as figured in another part of our volume, which seems 
to be American, will satisfy the ichthyologist on this 
point: the head, indeed, is ])erfeclly analogous, but tlie 
dorsal fin is not, to Clinitrachus. 

(82.) The genus Salarias of M. Cuvier fonns 
another typical group of the BlenninfFy and likewise 
contains its subordinate typ<‘s, only one of which has been 
named. The whole form a singular collection of small 
iishes having the general form of the common blennies, 
but characterised by a great peculiarity in their teeth : 
tliese are particularly slender, very numerous, and so 
slightly fixed at their roots, that, to use M. Cuvier's ex- 

* Corr 's|ionding to the aquatic type among quadiuprda and the nata- 
turinl div Sion ot birds : all having unusually large heads. 

t Ame**. Trans, iv. SSSJ. pi. 17. flg. 1. 
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pression, they may be moved by the fish, independently 
of each other, like the keys of a harpsichord : they are 
nearly all from the Indian Ocean, and present two distinct 
modifications. In the sub-genus Salarias Cuv. properly 
so called, the dorsal fin is high and deeply cleft ; and the 
sides of the mouth are generally furnished with strong 
canine teeth : but in Rrpicthys Nob., the dorsal fin is 
nearly of equal breadth throughout ; and the canines are 
wanting : many species arrange themselves under each of 
these, which appear the two typical sub-genera. The next 
is Rupiscartesj at once distinguished by having an 
eel-shaped form, and four rays to its ventral fins ; a 
structure without example in this family except 
only in Oph'tognathus, The fourth is Cirripectus^ which 
shows us the chironectifonn type, in its semicircle of 
teiitaculi, or cirri, round the mouth and nape, analogous 
to Cirribarbus, Lastly comes Dr. Kiippers sub-genus 
PctroscerteSy joined indeed to JHermichits by M. Valen- 
ciennes, but at £>nce distinguished by a single series of 
small setaceous teeth, without the large canines of 
OmohranchuH Ehr. (^Blennichua Val.) : this form, in 
short, as seen in O. filameatosua (/</. 21.), connects th# 



genus Salarias in the most perfect manner with that 
of Blennhis, It thus appears, that the sub-genera of 
Salarias and B/ennius not only represent each other, 
but also show us a aeries of analogies to the Blenninrc 
ami the Clinince ; a fact which will be at once ap- 
parent, if we arrange all these in columns, and com- 
pare those groups which stand opposite to each other. 
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Analogies of the Sub-genera of Salauias and Blbnnivr. 

Primary DiH ion Sub-gmijrA Sub-Kt^ttcra Genera Genwa 

of of of**'** of**'** 

rUM. tUennidtie. ltfe««i»a. Sularioi. hlennimt. Cliiiina. 
MALAC. Hi.rkmin^b. Blenniiu. Ralarbu. Hi.knniub. J.ABRtM*Mr». 
ACANTH. (’i.iMN w. Phulib. Erpicthy*. Haiakias. Cmni ». 

APODES. OpiiihOMua. ChaMnudvs* RupisL-artu*. I!hihi>ia>pii{ii. Ri rnnopiiir. 
PLECTO. OiaKiBAKBua. lUeniiitrachus. Cirrippctus. ('mmtii-kpa. Ct.iMTH/.uiit «. 
I'AliTlL. OpibTor.NATiiUii. Omobrunchua. IVtruaceitis. Mrxonsa* 'J'Miri’KBvuioK. 

(83.) The experienced ichthyologist, conversant with 
the typical fonns of these groups, will need no further 
illustration than what we have already offered in the 
foregoing pages; while, to render it equally clear to the 
student or general reader, would require much more 
space than we could possibly spare. One or two addi- 
tional remarks, however, wdll serve to show- the value of 
the whole. The groups in the line opposite the Apoden, 
are all eel-slmped fishes: those opposite Xh^PlvctognatheH 
turn out to be all of the chiroiiectiform type, having 
obliquely vertical mouths, often with cirri or barbels, 
longer under jaw, &c. ; w'hile the great-headed groups, 
and such as have the mouth beneath, stand opposite to 
the Cartifngiries. Soft rays predominate in those which 
are on a line with the Malaeopteryges, while in such as 
follow the Avanthopterygf's the spinal rays predominate. 

(84.) The (loBiDA*:, or gobies, form a much less 
diversified family than the last ; and their variations in 
consequence are so few, that we sluill make no attempt 
in this place to determine their natural arrangement. 
They are all very small-sized and insignificant-looking 
fishes, the largest seldom exceeding a foot in length, 
while the majority usually attain only a few inches, 
'rhey are immediately distinguished from the last 
family, by having the ventral fins fully developed, and 
generally so uniteil as to form a funnel or sucker, analo- 
gous to the cyclopterous, or sucking fishes, by which 
they rre enabled in the same manner to affix themselves 
to other substances : even in such genera as have not these 
two fins absolutely united, the slenderness and flcj^ibility 
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of the spinal rays — the f^and distinction of thie tribe — 
will always prevent the gobies from being confounded 
with any other spiniferous group. Several species are 
found on our own coasts, and they are excessively abun- 
dant in the Mediterranean, living, like the gobies, in 
shallow and quiet inlets or harbours, among sea- weeds. 
They are said by Olivi, a Venetian naturalist, to exca- 
vate burrows in the mnd or clay at the bottoms, where 
they pass the winter. In spfing, they construct a nest 
in some spot abounding with sea-weed, which they 
afterwards cover with the roots of the Zostera. Here 
the males remain, ami await the females, who succes- 
sively arrive to deposit their eggs : these, after fecunda- 
tion, are taken care of by the males, who exhibit much 
care and courage in preserving and defending them. 
M. Cuvier is of opinion, that the goby, in fact, is the 
Physis of the ancients, which, as Aristotle remarks, is 
the only fish that constructs a nest. Nearly all the 
usual variations of form, corresponding to the primary 
types among fishes in general, will he found in this 
family. Periopthnlnms C., an Indian group, gives us 
the small vertical eyes of the chironectiform type. 
Taniisoma Nob, is a representative of Ceppla, anti the 
riband-fish ; Kleutris has the ventrals disunited, and 
thus makes the nearest approach to the Jihiinidai ; while 
Comephoruft, by being destitute altogether of ventrals, 
shows us the apodal or anguilliforni type. The Gubina, 
as already intimated, stand at the head of this family : 
the other chief group being represented by the genus 
Callionymus^ or dragonets : here the ventral fins are 
even larger than in the gobies, for they exceed the pec- 
torals, but although close together they are not united : 
they are also small fishes, often of very beautiful 
colours, but slimy and unpalatable. Their whole shape 
and aspect is so very like that of the TrigUdxe^ or gur- 
nards, that w’p can be at no loss to determine their ana- 
logical relations: like them also, and several of the 
gobies, the branchial aperture is reduced to a spiracu- 
iated orifice, similar to that of the Apoden^ which tills 

VOIi. II. G 
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tribe represents ; but then the ikeleton is truly osseous, 
and the relation is obviously one only of analogy. 

(85.) Of the three aberrant divisions, or families, of 
this tribe, namely, the .Batrachidcp, the Chiridre and 
the Zoarohidfv, the examples are very few. Coniop/io^ 
run, by its broad and depressed muzzle, seems to con- 
nect the gobies with tfie liatrachuici’ ; but these latter 
are so little understood, that, perhaps, the less we say 
about them the better. (Tlie fact seems to be, that M. 
(.'Uvier, like all his predecessors, by mistaking analogy 
for affinity, has mixed up the Lophhkp, or such as 
have a sub-cartilaginous skeleton and pedunculated pec- 
torals, with such of the true Batraehidtp as have an 
osseous skeleton and sessile pectorals, that is, pectoral 
fins, formed, as in all the osseous tribes, in the ordinary 
manner. 

(8(),) The Zoarehidcr. comprise a very few* blennies, 
having eel-shaped bodies, but destitute of ventral fins. 
The type is a wi'll known fish, common to oyr northern 
seas, and known by the name of the cat, or wolf-fisii 
{/luarrhichdfi htpun L. it exceeds all the other blen- 
nies in mugtiitude, being sometimes found above seven 
feet long, Jt is common in Scotland, w^here it is gene- 
rally knowil by the name of cat-fish ; the flesh is mucli 
esteemed, hut, as the skin is luiiisually lough, it is always 
taken off, as in eels, before cooking. Jt is, in every 
respect, the shark of this tribe, for its habits are fierce 
and ravenous, and its mouth is beset with numerous and 
forniidahh’ cutting and grinding teeth ; it lives, how- 
ever, chieily on crabs and shell-fish, and is not known 
to attack men. Lastly, as connecting these fishes^ to the 
true blennies, with which >ve Ix'gan our survey, there is 
the genus Zourdius, having the dorsal, anal, and caudal 
fins blended into one, with the vestiges of vcntrals. The 
American species grow to nearly the size of the cat-fish ; 
but that found on our ow n coasts (^Zoarchus viviparus) 
is generally not longer than fifteen inches. The close 
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affinity which this species bears to our sub-genus Op/ii- 
flomus among the Btenninte is too obvious to be dwelt 
upon. 

(87.) The CliiridcB we have formed of a very singular 
and apparently anomalous genus, that of Chirus Steller, 
of which several species are found in the frigid seas of 
Northern Asia. Cuvier places this genus at the end 
of the Blennies, an<l M. Valenciennes regards it 
strictly in the same light. In this he may possibly be 
correct ; but if so, it can be no other than the most 
aberrant group; for notwithstanding several points of 
resemblance to the bldnnies, the ventral fins are quite 
developed, and are not j)laccd, as is usual, before^ but 
under, the pectorals. We therefore arrange Chirns for 
the present at the end of this tribe, and with the same 
doubts as IVI. Cuvier originally entertained regarding its 
true situation. It must either be the most aberrant type 
of the blennies, or represent them in the circle of the 
Perrida*, just as Sparus does in that of the ChcetodoniiUr, 
We shall now proceed to another class of animals in 
the great circle of the Vertebra tS. 


( ITAP. VII. 


ON THK CLASS AMril'.ltlA, OR THK AMPHIUIANS. 

(88.) The application of the term Amphibians, in po- 
pular language, is much more general than that in which 
it is used by zoologists An amphibious animal, gene- 
rally speaking, is one which is capable of inhabiting 
both the laiul and water, and the term, as being ex- 
pressive, should by no means be abolislied. But the 
animals to which naturalists have more particidarly 
applied this name, belong exclusively to suqji verte- 
brated reptiles as not only pos.scss tlie power of Jiving 
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in two elements, but which, during life, undergo a 
metamorphosis. Linnaeus indeed placed in his class Am* 
phibia not only the semi-aquatic reptiles, and the frogs, 
but the whole of the terrestrial lizards, and serpents, 
adding thereto the sharks and a large number of true 
fishes. But modern naturalists have reduced this he- 
terogeneous assemblage to more order ; and although 
M. Cuvier, by a singular oversight, has not retained a 
name so expressive, our best erpetologists now agree 
in restricting the term to the frogs, the salamanders, 
and the sirens. These, as it has long ago hcvn proved, 
form a distinct natural class of vertebratetl animals, 
intervening between fishes and the true reptiles, and to 
which alone we must be considered to allude in tliis 
chapter. 

(89*) '' The doctrine of continuous affinities,” observes 
Professor Bell, * ‘ could scarcely receive a more striking 
illustration in the animal kingdom, than is afforded by the 
interesting group constituting the Amph^ii/v of modern 
authors. Intermediate in their structure*, and, in many 
forms, in their habits Ind modes of life also, between 
the fishes and the true reptiles, they bear a still more 
interesting relation to those classes in that remarkable 
change which many of them \indergo at a certain 
period of life, by which they become transformed from 
the nature and habits of the former to those of the 
latter class ; and thus exhibit, in their own individual 
life, a beautiful and complete example of transition of 
organisation ^ a subject which constitutes one of die 
most important theories connected with the higher 
departments of zoological science. To any person ca- 
pable of appreciating the interest attached to the study 
of physiological phenomena, tllP contemplation of an 
animal, which at one period of its life is endowetl 
exclusively with the organs of aquatic respiration, re- 
sembling the gills of fishes, with means of locomotion 
adapted only to a constant residence in water, and with 
a (lig('!^ive apparatus fitted exclusively for the assi- 
milation of vegetable food, assuming by degrees the 
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function of atmospheric respiration^ acquiring (imbs 
which are formed for leaping on land with great strength 
and agility, and manifesting the most voracious car- 
nivorous appetite, will not only excite feelings of the 
deepest admiration, but necessarily lead to the inves- 
tigation of the laws by which such extraordinary 
changes are governed, and of the relations which they 
bear to the theory of continuous affinity before alluded 
to, no less than to that of progressive developement 
through the whole of the animal kingdom/' * 

(90.) The general peculiaritiea of this class, small 
indeed in its numerical amount, but characterised by se- 
veral remarkable circumstances, may be thus stated, in 
reference to their distinction from fish and reptiles. The 
skin is soft and naked, being destitute of either scales 
or plates ; and nearly all undergo metamorphosis, the 
young respiring by external branchia, and the adult by 
internal lungs. With the exception of the frogs, they 
have much ofi the form of lizards, with in general four 
feet, and a lengthened tail. 

(91.) Passing over the various artificial arrangements 
of this class, as unimportant to the paramount object of 
our volume, we rejoice in being able to avail ourselves, 
in this part of our undertaking, of the labours of one 
of the most eminent erpeiologists in Europe ; who, 
thoroughly impressed with the truth of that circular 
arrangement, which, if it pervades one class of animals, 
must necessarily pervade all, has distributed the Am- 
phibia in accordance with such a scries ; and we deem 
his labours so successful, that we shall not venture to 
hazanl the least alteration of our own. In a valuable 
work not particularly devoted to Zoology j*. Professor 
Bell has arrange<l all the amphibians yet known under 
the following orders : — 1 . Arnphipneurta contains the 
sirens and proteans ; 2. Anoura, comprehends the 

frogs and toads ; 8. Urudela includes the salamanders ; 

• P'rom the author's heautiful History of British Reptiles, p. 72,73, 
t The Encyclopsdia of Anatomy and Physiology, part i. p. 91 . 

a 3 
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4. Abranehia has the genera Menopoma and Amphi- 
nma ; while 5. contains the singular genus Ccecilia* It 
is easy to perceive that this last passes into the fi^st by 
means of the dipod sirens, and thus the whole form a 
circular group more or less perfect in its connecting 
links. 

If we look to those groups of the amphibians in 
the foregoing arrangements which exhibit the most per- 
fect metamorphosis, or, in other words, the highest de- 
velopement of those characters whicli separate this class 
from the true reptiles, we find they are exemplified in 
the frogs and salamanders ; for, although the first ol 
these never possess a tail in their adult state, while thii 
member is permanently retained by the salamanders, 
yet these are the only amphibians yet discovered, whose 
respiration is totally different in their young and In their 
perfect state. As tadpoles, they live in water, and 
breathe by external branchia ; but, when matured, they 
respire atmospheric air and Wathe by cellular lungs. 
There can be no doubt therefore, that these two groups 
follow each other ; and we are strongly inclined to be- 
lieve, with Professor Bell, that they are the two typical 
groups of the whole class. In this case the three other 
orders of his arrangement, viz. the Abranehia, the 
Amphipneurta, and Xhc Apoda^ necessarily constitute the 
aberrant divisions. 

(9-1.) The order Batracia (Anoiira B.) contains the 
wliole of the frogs and toads. To describe the form of 
animals so familiar to every one will be unnecessary. 
One of their most striking peculiarities consists in their 
])rogressive motion upon land, lieing effected by leaping ; 
while the frogs, from the length and shape of their feet, 
are also able to swim with great alacrity. Their meta- 
morphoses are more perfect than that of the salaman- 
ders, because the change of their form is much greater : 
hence they may be considered the pre-eminent type of 
the whole class. Their heart has but a single auricle 
and ventricle, and they have two equal lungs : to these 
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are united, in their early age, hranchia or gills, which 
are subsequently lost. The young are called tadpoles, 
and are to be seen in all ponds and still waters during 
summer; in tliis state they are provided with a tail, 
something similar to that of hshes ; but this also is 
lost in the adult^ since no vestige of this member has 
yet been discoveretl in any of the species of full-grown 
frogs. The body, as in all the amphibians, has neither 
scales nor plates, but is covered by a cold naked skin, and 
there are no traces of ribs. The vital principle in these 
reptiles is nearly as great as in the tortoises, and they 
are killed with much <lifficulty. The heart contracts and 
dilates a long time after the death of the animal, even 
after it has been extracted from the body. There is, 
however, such cold-blooded cruelty in the experiments 
which have been made upon these harmless beings, that 
we shall neither disgust our readers by further details, 
or j)erpetuate the shame of those whose philosophic 
barbarity ha^ furnished them. Much has been said 
about frogs and toads remaining enclosed in hollows of 
trees, and even in solid marble ; but the vulgar are 
prone to believe Ihe marvellous. That some of these 
animals remain in a torpid and death-like sleep during 
winter is well known ; and this lethargy is so profound, 
tliat Hearne, in his voyage to the Icy Sea, mentions his 
having found frozen frogs who exhibited no signs of 
life when their legs were broken, although they re- 
sumed tliei^ natural movements when exposed to a 
genial heat. During this lethargy it might possibly 
happen that the aperture, by which the animal crept 
into its winter retreat, would contract so much fi*oiu 
natural or other causes, that the reptile could not force 
itself out by the same passage at the return of spring : 
it would therefore remain enclosed; and as we know 
that all hybernating animals can remain without food 
for a considerable time, it is not at all surprising that 
frogs and toads should be found alive, so "enclosed, 
wi^out the power of deriving nourishment. But evep 
o 4 
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this faculty of abstinence is limited. Out of three 
toads shut up in sealed boxes by a French experi- 
mentalist, one was found dead at the end of eighteen 
months, and the two others were in a very languid con- 
dition — a clear proof that they would soon have shared 
the fate of their companion. Until, therefore, some of 
these marvellous stories are’ authenticated by the testi- 
mony of naturalists who have actually seen living toads 
cut out of solid trees and stone walls, we must with- 
hold our belief from the fact, viewing all these narra- 
tives as exaggerated representations of the possible case 
we have just instanced. 

(94.) The sub-divisions of this order are not many, 
originating in the comparatively few deviations from 
the typical forms observed in the existing species. The 
natural arrangement of all groups so situated is pecu- 
liarly difficult ; and, as their circular affinities have not 
yet been investigated, we shall merely notice them in 
ihe order in which they stand in the Jihjne Animal 
of M, Cuvier. The two principal divisions are the 
frogs (^Ranid<p) and tlie toads both com- 

prehending several smaller groups ; while, of those which 
remain, the cell-backed toad (^Pipidee) is the most re- 
markable. 

(95.) The Frogs (^Ranidce') are chiefly distinguished 
from the toads by the unusual length of the hind feet, 
which are strong and well palmate*! : hence their great 
power both of jumping and of swimming^: their skin 
also is smooth, and there is not only a row of small fine 
teeth round the upper jaw, but the palate also is fur- 
nished with another range, placed transversely. It is 
one of the many singularities attending these animals, 
that while in the young or tadpole state they are herbi- 
vorous, living only, according to Cuvier, upon aquatic 
plants, yet no sooner do they effect their metamorphosis 
than they become carnivorous, pursuing insects, slugs, 
and similiir animals, and feeding upon them whether alive 
or dead. I'he eggs or spawn, as they are usually called, 
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are deposited in lumps in marshy waters. The green 

frog {liana esculenta) 
and the common frog 
{R. temporaria) are fa- 
miliar examj^es^ while 
Cyvt pachipm{ fig, 22.) 
is remarkable for its thick 
feet. The genus Cera’- 
tophrh, or horned-frogs, 
designates a very pecu- 
liar group, found only 
in tropical America ; whose appearance is rendered- still 
more grotesque, if not hideous, by each eyelid having an 
elevated prominence like a horn ; the head is dispropor- 
tiouably large, and the skin is frequently granulated. 
Africa also possesses a peculiar race of frogs, which, 
from having some of the toes enveloped at their tips by 
a conical horny claw or cap, have been aptly termed 
Dactylethrfp, or thimble-frogs. The Ifyfre, or tree frogs, 
are not only a very singular group, but, from the elegance 
of their colouring, joined to a diminutive size, may be 
really termed beautiful. Although they lay their eggs 
in the water, and even hybcrnate in the mud during 
winter, they habitually live among trees, which they 
are enabled to climb with facility by the peculiar con- 
struction of their toes. We have a very pretty example 
of these little animals in the European tree frog {Jlyla 
arborea) ; but those of tropical ArnerWi are much more 
numerous, and are ornamented with the most pleasing 
mixture of colours. 

( 96 .) The Toads (Bufoid^e), although a perfectly 
harmless and inoffensive race, are certainly uninviting, 
not to say disgusting animals, to mankind in general ; 
having neither the beauty of snakes, the elegant move- 
ments of lizards, or the spriglitliness of frogs. Their 
body, of « dull cadaverous hue, is covered with granular 
warts, and even their movements are so slow and awkward, 
that they almost appear to be attended with painful effort. 
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Yet, if with these prejudices to contend against, an ob- 
server of nature will have the courage to place one of 
these poor creatures in such a position as to examine 
its eye, his disgust or repugnance will be turned into 
pity and compassion ; and he will wonder how such an 
expression of mildness and patient endurance could beam 
from the eye of a being to which nature has given a 
form so repulsive, and which ignorance has invested with 
venomous malignance. There is not, in fact, the least 
shadow of truth in these fabulous accounts of the venom 
of the toad, notwithstanding the authority of Sbakspeare, 
or thitday dreams of the old naturalists. But to re- 
sume : toafls are destitute of teeth ; their gait is slow ; 
they leap badly ; and seldom frequent the water but 
to deposit their eggs^ they are, essentially, nocturnal ani- 
mals, concealing themselves, for the most part, during 
the day, among sheltering herbage, and only issuing 
forth, at twilight, to feed upon slugs and similar things. 
Its hybernation is passed on land, either in holes of 
walls suited to its habits, or in littltJ burrows, which it 
excavates beneath the surface. (Considering its size, it 
is a long-lived animal, attaining to fifteen or sixteen years, 
and producing young the fourth year. We have not 
heard its cry, wliich has been likened to the feeble bark- 
ing of a dog. Some of the liiuropean toads (G. Horn- 
hinatoT Merr.) have the tympanum of the ear concealed 
under the skin ; and others, inhabiting trojucal America, 
forming the Oocyrhynchua Spix (a name, by the 

way, previously used in Ornithology), have the muzzle 
of the mouth pointed. Two other genera appear inter- 
mediate between this last and the Fipa. One of these 
{Otilophen Cuv.) has the muzzle of an angular shape, 
and one side of the head is ornamented with a crest, which 
extends over the parotid. 7'he other genus {Breviceps 
Merr.) is remarkable for having no visible indication of 
the tympanum or parotid : the body is oval, the head 
and mouth very small, and the feet but slightly pal- 
mated. Lastly, the Bamhinator ohstetricua is remarkable 
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for carrying its eggs upon 
its back (Jig. 23,). The 
Pipa, or Cell-bearing 
toad of Surinam, is evi- 
dently allied* in gene- 
ral form to the reptiles 
last mentioned ; yet it 
(lifters in some very 
n?markable characters. 
''Fhe species best known 
is sometimes called the Surinam toad, and this is the 
type of the genus. It is a hideous, but a most singular 
animal, of a dark brown colour, covered with reddish 
tubercles, and grows to six or eight inches in length. 
Nature Seems to have •bestowed i^on the female an 
extraordinary power of protecting its young. So soon 
as the eggs are deposited upon her back, by the assistance 
of the male, she hastens to the water, where her skin 
swells, and forms little round cells, into which the eggs 
sink : the young, at the time of their birth, have a little 
tail, which they retain so long as they remain in their 
cells, wherein they seem to perform their transformation. 
So^soon as their feet become developed they are left by 
their mother, as jfble to provide for their future suste- 
nance. 

(97-) In the brief notices to which we must confine 
ourselves regarding the remaining amphibians, it will be 
as well to follow the order in which they stand in the 
R^gne Animal^ tvith the exception of adding thereto 
the singular genus Crecilia, which we agree with Mr. 
Bell in placing as the most aberrant type of the true 
amphibia. They will therefore be enumerated as fol- 
lows : — 1 . The Salamanders, either terrestrial or 
aquatic; 2. The Protean reptiles, all of which, like the 
last, have four feet, excepting the sirens, in which the 
hinder pair are entirely wanting ; and 3, the Ceecilia. 
The Salamanders (jig. 24, 25.) have the general form 
of lizards, but without their scales. The head is greatly 
flattened, the ear concealed beneath the skin, and the two 
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jaws furnished with numerous small teeth. Similar teeth 
are also in the palate^ and the tongue resembles that of 
the frog. In the young state they are tadpoles, and the 
front feet are developed before the hinder pair make 
their appearance. These reptiles are divided into such 




as frequent the land, and such as live in fresh waters. 
The land salamanders (^Salamandra, Jig, 2.5.) arc known 
in their adult state by having a cylindrical or rounded 
tail, although in their early state the tail of the comm'on 
species {S. maculosa) is vertically compressed, and the 
respiration is by gills. It appears intleed that, not- 
withstanding their name, the land salamanders are all 
inhabitants of water before they acquire their perfect 
growth, and that they again frequent that element to 
deposit their young. During the day, these creatures 
may be found in damp and humid places, particularly 
at the edge of walls or other buildings, hid among the 
rank grass, for in such situations their food, which 
chiefly consists of slugs and worms, is more readily 
procured. To this division belongs the animal so ce- 
lebrated by the ancients for its fancied resistance of 
fire, a fable which probably had its origin in the cir- 
cumstance of the salamander being able to emit in 
time of danger an acrid milky fluid, which oozes from 
a range of tubercles placed on the sides of the body. 
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This liquor is stated to emit a powerful odour and to 
be even poisonous to small animals. There are but few 
of these reptiles in Europe, but many have of late 
years been discovered in America, and liave been ac- 
curately described by the naturalists of the New World. 
They seem to differ but little from those of Europe, 
except in wanting the glands on the occiput. The 
aquatic salamanders £4.) form a natural division from 

the last, since they pass almost their entire life in the 
water, and consequently their tail, which in that element 
is their chief organ of locomotion, is always vertically 
compre.ssed or oar-shaped. The cruel experiments of 
the Italian naturalists on the extraordinary ^ower of 
reproduction possessed by these harmless little creatures 
need not be iletailed. The eggs are laid in the water, 
in the same manner as those of frogs, and the young 
come forth in about a fortnight. In the spring, whicli 
with all animals is the season of love, the malq sala- 
manders have ^crests and other little ornamental ap- 
[K'lidages, no doubt to attract the female, since they are 
not retained beyond that period. Several of these spe- 
cies, but all of a small size, inhabit the fresh and 
stagnant waters of Europe, and some are found in this 
country. The toes in this group vary both as to their 
number and connection, from wdiich circumstance the 
different sub-geruTa have been formed. Many of this 
division inhabit North America, while M. Cuvier is of 
opinion that the famous fossil skeleton of (Eningen, 
supposed by Scheuzer to have belonged to the human 
species, is nothing more than the remains of a gigantic 
salamander measuring more than three feet in length. 

(9H.) Immediately after the salamandcr.s, M. Cuvier 
placed two remarkable genera of amphibians, agreeing 
with the former in possessing (as he conceived) gills only 
in an immature state. But subsequent discoveries sanc- 
tion the idea that they tlo not undergo metamorphosis, 
hut respire all their life by lungs only. Mr. Bell has 
therefore formed them into a separate order, which he 
has named Abbanchia. The genera alluded to are 
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and Amphiuma^ both peculiar to North 
America. The first consists but of a single species^ 
called the great American salamander^ which attains 
the length of eighteen inches. In addition to the 
usual range of teeth in the jaws, it has anpther parallel 
row on the front of the palate. We owe to Dr. Harlan, 
the most eminent of all the American erpetologists, a 
highly valuable account of this singular animal. Dr. 
Garden, another observing naturalist of the Western 
World, discovered the genus Amphtuma^ a peculiarly 
interesting group, as showing a strong relation between 
the salamanders to the sirens. 1'hcre are two species 
{Amph, tr^achjlum {Jig. and differing only 



in size and the number of their toes. Both have a 
very long body, giving them the appearance of eels, 
while their legs and feet are so very short and slightly 
developed, that they ai)pear useless, 

(99-) The trucAtnphibia are those which breathe not 
only by lungs but by gills, the latter being always re- 
tained as permanent and essential members during the 
whole of life, and not cast off’, as in the salamanders, so 
soon as the animal arrives at maturity. Of these 
animals M. C.'uvier justly and truly observes that “ they 
alone must be regarded as the only vertebrated animals 
which are truly amphibious,” and hence w^e have 
always had a strong suspicion that they constituted the 
typical perfection of this class. The leading genera 
are four.; — PhyUiydrus (formerly denominated by Shaw, 
Siren ' pisciformis) ; 2. Menohranchiifi ; S. Proteus ; 
and 4. Siren, As a mere technical description of the 
external characters of these remarkable animals would 
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give no adequate idea of diem to the general reader, we 
shall here briefly notice their general structure and 
habits. These constitute Mr. BelFs order Ampfiu 
pneurta. 

(100.) The Phylhydrus pisc{formis of Brooks is 
sometimes designated by the barbarous and unutterable 
name of Axolotl^ given to it by the Mexican Indians. 
We shall term it the Mexican siren, since it obviously 
belongs to the same group as that of America, or it 
may be called the axolot. This singular animal is 
abundant in the lakes close to the city of Mexico, but 
its habits, we believe, have never been detailed. In its 
general form it perfectly resembles the young, or tadpole 
of the aquatic salamander. It has four feet, the first 
pair with five, thejiinder with four, toes on each. Its 
colour is deep greyish black, which, with the three 
long gills on each side, divided into tufts of filaments, 
gives it a most repulsive and forbidding aspect, ft is, 
however, perfectly harmless, and seldom exceeds seven 
or eight inche*s in length. Wo believe Dr. Shaw was 
its first dcscriber, but both Humboldt and Ilorne have 
given additional figures and descriptions of it. 

(101.) The MetiohranchuN of North America, if we 
mistake not, is another of the important discoveries of' 
J)r. Harlan. It inhabits the lakes and large rivers of 
North America, growing to the length of two feet, and 
it is said to be carnivorous and gluttonous. It has four 
feet, and the same number of toes upon each, hut is 
without claws. To this species (Tlf. futeralin) Dr. Har- 
lan adds another, called by Lacepedc Proteus tetradac- 
tylus: he also considers the Mexican siren as belong- 
ing to this genus*, viewing it as an aberrant example. 
The genus Proteus is represented by a single species, 
which is one of the most extraordinary animals of Eu- 
rope. Its gt'iieral form i.s much like the American type 
last clcscribcil ; but it has only three toes on the fore 
feet, and two behind: the feet are very small, ^und the 


• See Trail's, of Am. Soe. v. 
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tail is natatorial, or vertically compressed. Besides the 
internal lungs, it has Uirce gills on each side the head, 
of a coral-red colour, formed like tufts of filaments. It 
has no teeth; and the eyes, which are excessjively small, 
are concealed by teguments ; the ear, also, is covered, 
and the. skin is smooth, cream-coloured, and viscid. It 
was supposed, for a long time, that this curious reptile 
was only found in a particular lake in Carniola ; and 
that it was the larva or tadpole of some reptile, which, 
in its adult state, had not yet been described. Repeated 
investigations, however, have proved the fallacy of both 
these opinions. The Proteus has been found in other 
parts of Germany ; and the anatomical observations of 
various naturalists have established it as a perfect and 
adult animal, differing matcTially in its skull from the 
salamanders, and presenting an intermediate structure 
between them and the American sirens. It is a sin- 
gular corroboration, also, of this opinion, that in the 
district of C'arniola, where it is mostly found, no sala- 
mander is known from which it could possibly proceed ; 
nor any with the tnie larva of which we are not i)er- 
feetly acquainted.* As the feet are very small and 
feeble, the Proteus, as may be expected, walks badly ; 
but its natatorial tail enables it to swim extremely well. 
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Its size is srnall^ and its thickness not equal to that of 
the little finger. The sirens of North America, on ac- 
count of tlie similarity of their respiration, are arranged 
by Mr. Hell in the same order as the last. These sin- 
gular creatures, which, with the former, were once sup- 
posed to be the tadpoles of some unknown reptiles, are 
now known to be perfect after their kind and to 
be provided at all periotls of their existence with ex- 
ternal branchia and internal lungs. They are, how- 
ever, readily separated from the amphibians already 
mentioned, by liavirig only tAvo fore feet, the hinder 
ones being altogether absent ; neither is there any ves- 
tige of a p(‘lvis. 'Fhe body is so greatly lengthened, that 
the siren bears a strong resemblance to an eel : the head is 
also depressed, the eyes very small, and the ears covered 
hy the external skin : the lower jaw is provided with 
small teeth, and several rows are in the ]Kilate ; but the 
upper jaw lias none. It was for a long time supposed 
that only one sfju*eies existed, naineil by Linnieus JSiren 
IdVi^rtinn; but very recently science has become in- 
debted to M. Leconte, a distinguished naturs^t of North 
America, for the discovery and publication oRwo others ; 
both of which, like the former, inhabit the imAldy 
swamps of South ('arolina. They feed upon earth- 
worms, aquatic insects, &c., in search of wiiich they 
mostly burrow in the mud. It is almost unnecessary to 
advert to the opinions, formerly entertained, respe^ing 
the sirens being Imperfect salamanders. M. Cuvier has 
fully confirmed the supposition of Limneus, and all the 
American naturalists; since he has demonstrated that 
these reptiles could never, from their particular organis- 
ation, have hind feet, nor could they lose their gills. 
'I'he siren, then, is a true Ariiphihiuji, respiring, like a 
fish in Avater, hy its gills ; or, u])on dry land, ^ike a 
reptile, by its lungs. 

(10^3.) The CaBcilUiy or blind newt, has been ar- 
rangeil by Cuvier at the end of the serpents, con- 
trary, hoAvever, to the opinions of most other naturalists, 
Avho consider it as more prop(’r!y belonging to the am- 

von. II. H 
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pliibians. Professor Bell, wliosc opinion we adopt, 
places it as the type of a distinct order, which he names 
Apoda,'^ They derive their name from the excessive 
smallness of the eyes, which arc nearly concealed beneath 
the skin, while in one species (C. lumbrico'ides Baud.) 
they arc altogether wanting. The structure of these 
reptiles is so peculiar, and so important in reference to 
our opinion on the station they hold as an extreme aber- 
rant type, that we shall give them nearly in tlie words 
of the Ht'ptia AriimaL The Ctpcilia” observes M. 
Cuvier, “ has the skin smooth, viscous, and furrowed 
with folds or annular wrinkles : it appears naked, but 
when dissected exhibits in its thickness some scales, 
slender indeed, but perfectly formed, and regularly dis- 
posed in many transverse ranges l>etwcen the wrinkles 
of the skin. The head is depressed, the anus round, 
and situated nearly at the extremity of the hotly : the 
ribs are much too short to surround the trunk : the ar- 
ticulations of the bodies of tlu? vertebra.' ere made by fa- 
cets, like a hollow cotie filled with gelatinous cartilage, 
as in fishe^and salamanders ; and their cranium, like 
that of fro||r, is united to the first vertebra by two tu- 
bertfles. Among the ophitlians, the Amphlshcrntp alone 
approximate to this structure. The maxillary hones 
cover the orbit, which is only pierced with a very small 
hole, and those of the temi>les cover the temporal foss, 
so that the head presents above' nothing but a continued 
ossef us buckler. Their hyoid boiu?, composed of three 
pieces of arches, might lead to the belief that in their 
early age they had gills. Their maxillary and palate 
teeth are ranged on two concentric lines, as in the si- 
rens (or true Amphihia), but are often sharp and. curved 
backwards, like those of true serpents. Their nostrils 
open it the buck part of the palate, and their lower jaw 
has no mobile pedicle, since the tympanic hone is en- 
chasi'(\ with the other hones in the buckler of the cra- 
nium. The auricle of the heart is not divided suHieiently 
deep to he regarded as double ; but their second lung is 

* 'J’In- lo.'.rnra proR-ssur will probably rhaiige thiB name, aB it is too like 
tliat oftbc l.inna'uu order ol lishes— 
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t^qually small with that of the generality of serpents : 
the liver is divided into numerous transverse foliations. 
Vegetable matter^ mouldy and sand are found in the in- 
testines. Finally^ the only osselet of the ear is a small 
plate over the fenestra ovalis, as in the salamanders.*'* 
(103.) VVe shall now conclude this rapid survey of 
the amphibians by some remarks upon the sirens. It 
has been said that these animals, uniting in themselves 
so many opposite affinities, are of the number of those 
beings which seem peculiarly formed to set classification 
at defiance, and which are distinguished in the animal 
kingdom for the anomalies of their organisation." This 
sentence, however, betrays but a very partial acquaint- 
ance with the subject. In the first place, we deny that 
there arc any anomalies in nature, although there appear 
to be many wljen we attempt to work out her natural 
groups. Anomalies imply contradictions to established 
laws ; let us ask, therefore, upon what grounds we can 
term the structure of any l)eing anomalous, before we are 
acquainted with those laws which it contradicts ? I f we 
invent systems of supposed affinities, without any regard 
to those beautiful harmonics of reprcscnttition which 
nature almost forces upon our notice, not only the siren 
but innumerable other animals will appear altogether 
anomalous, 'i'lie contradictions, however, which they 
jnesent must be laid at the right door ; that is, to the 
errors of our own systems, and not to the departure of 
nature from those laws of which wc have but an imper- 
fect knowledge. Hut let us look to the sirens, or, in- 
deed, to the whole of the amphibious class, in another 
point of view. All writers agree that they exhibit as 
many affinities to fish as they do to true reptiles ; nay, 
no less a name than that of Camper car^ be cited for 
considering the siren as a true fish, belonging to the 
apodal order of Linnaeus! If then — as nature every 
where proceeds by measured steps and slow" in leaving 
one group and entering upon another — if then, she has 
given to a group of animals a peculiar organisation inter- 

* Cuv. Urgnc Aiiim., ii. ys. (JrifT. Cuv., pi. ‘i6. p. 281. 
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mediate between reptiles and fish, it becomes absolutely 
necessary that such animals should exhibit differences 
from both the classes they are intended to connect ; that 
they should be, in fact, the graduating links — the nar- 
row but well-proportioned passage — which is to lead 
us from one vestibule of nature’s temple to another ; 
and so, accordingly, do we find them. So far, then, is 
the siren from being peculiarly formed, so to speak, for 
setting natural classification at defiance, that it offers 
one of the most beautiful and most essential links in the 
chain of nature. 'I’he anomaly would be, if such ani- 
mals had never been created. 'Without them there 
would be a gap, “ which nature’s self would rue,” as 
destroying, in the most perfectly-organised kingdom of 
th(‘ animal world, that particular race of beings which 
demonstrates the union of the whole of .the vertebrated 
animals into one vast circle. 


( IIAP. Vlll. 

ON THK (LASS HKFTILIA, OK ULPTIMS. 

(104.) The class of reptiles, which we now enter upon, 
comprehends a large but uninviting assemblage of ani- 
inal.s, wherein the vertebrated structure, in some groups, is 
reduced to its minimum. The form, indeed, which nature 
has now assumed, is associated, in most minds, with de- 
formity or with horror. Yet, how’ever the hulk of man- 
kind may turn with disgust from the contemplation of 
these creatures, the philosophic observer, who kiiow's 
that every thing which has proceeded from the hand of 
Omnipotence is, in its kind, good and perfect, will 
patiently investigate their history, and will endeavour to 
illustrate, in these despised and repulsive animals, tho.se 
sublime truths of unity ok plan which are as perfect 
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and apparent in the structure of a loathsome reptile, as 
ill the formation of a paradise-bird. 

(105.) The general structure of this class may lx? 
thus briefly explained. The body is either covered wi£h 
scales, as in lizards and serpents, or enclosed in a hard 
horny covering, as in the tortoises. The feet are always 
short, hut in the serpents these members are entirely 
wanting. Their blood is red, but cold ; hence, as iVl. 
f'uvier remarks, they have no occasion for U'guments 
capable of retaining heat. In all cold-blooded animals, 
not aquatic, the vital principle is much stronger than in 
those whoso blood is warm. The cruel experiments of 
lledi, and the naturalists of that school, while they 
establish this fact, are too revolting to be detailed. The 
mrtoise* will continue to live and exhibit voluntary 
motion, after having lost its brain, and even for a con- 
siderable time after decapitation : the heart will beat 
for several hours after it has been hiken out, and its loss' 
does not hinder the body from moving, long after its 
extraction. All reptiles proceed from eggs*, which are 
deposited by tiie female, and left to hatch. In general 
the young emerge from the egg under the form they 
always retain. 

(lOfj.) The relations of this class to the other verte- 
hrated animals, and to the MoUuscaj is in many respects 
obscure. No one can tloubt that they are one of the most 
imperfect divisions of the Vertehrata; that is to say, 
having a structure greatly inferior to that seen among 
quadrupeds or birds. 'Fhe class is therefore aberrant, 
and makes the nearest approach of any other to the 
molluscous animals. It has long ago been remarked 
that the tortoises, more than any other reptiles, evince 
the greatest affinity to the Cephalopoda, or cuttle- tish ; 
hut it is also obvious, that between these two groups 
there is a wide and strongly-marked distinction. No 
animal, it is true, yet discovered, militates against these 
relations ; hut the numerous fossil remains attest the 
fact, that the Cephalopoda was a class of animals much 

* Excepting a few almost toLltary fnstanoqi of viviparous i»r>€(ic8. 
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more characteristic of a former world than of this : the 
existing species, comparatively, are few, and exliibit but 
little variation in structure. We are therefore justified 
in supposing that those intermediate gradations of form, 
between a turtle and a cuttle-fish, are either extermin- 
ated, or remain still hid in the unfathomable depths of 
ocean. The connection of the reptiles to the suctfbeding 
class of birds is also interrupted, but by no means 
indeterminate. It has been staUnl, indeed, that the 
tortoises, while they lead on one hand to the Cvpha- 
lopoda, or cuttle-fish, conduct us at the same tixrie to 
birds, in support of which several ingenious comparisons 
have been drawn between a turtle and a penguin (Hor. 
Ent. 2()4.). But it must be remembered that Uiis bird 
does not, “ like a turtle, drag itself on its hel/y,’' lm¥* 
walks perfectly erect ; and, in the second place, that if the 
tortoises really make the nearest ajiproach to the Cephalo- 
poda j then the transition to birds must be effected by some 
other group. Now this other group, which, according to 
the theory of, representation, ivould make the nearest a})- 
proach to birds, is composed of the Enalosauresj or fish- 
lizards, which have fins similar to the tortoises, and very 
analogous to the penguins : the mouth also is prolonged 
into a rostrum, or lengthened bill. This latter character 
is still more conspicuous in those most extraordinary fossil 
animals, the Pferodac/t//?, or flying lizards, w^hcre wc see, 
for the first time among reptiles, the fore feet converted 
into wings. I’o attempt to demonstrate the natural sta- 
tion of these flying reptiles, now only known by thyir 
fossil bones, might be thought too speculative; but 
their whole structure assimilates them more to ihcEnah- 
mures than to any other division of reptiles: and in 
comprehending them as aberrant forms of that group, we 
preserve its chief characteristic of being an extinct 
order, and do no violence to nature in supposing that 
she would connect the reptiles to birds by some tribe of 
the former animals which had the power of flight. 

(107.) The relation of reptiles to fish on one side, 
and to the true Ampfiihia upon the other, is so apparent^ 
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tliat no (Uificulty cx^ts in establishing tliesc affinities. 
All writers agree that the Enahsaures make a decided 
approach to tish. Thci very name of Ichthyosaurunt 
bestowed upon the best known of these fossil rutiles by 
the learned Koenig, might be taken as a strong coniirm* 
ation these views. The EnalosaureSy in fact, are the 
fish or the reptile class, for they all swim by means*, not 
of feet, but of fins : this at once ^ows, almost to demon- 
stration, the union of the tltree aberrant classes of v6r- 
tebrated animals into one circle. Qn the intimate union 
between the reptiles and the Amphibia^ strictly so termed, 
we need not dilate : their affinity is so close, that M. 
C'uvier includes them both under one order; the frogs 
and the sirens forming his division of batracian reptiles, 
4i|;rpart of the Amphibia of the present work. 

(108.) On the natural or primary groups of this 
class, no two naturalists have agreed ; nor, indeed, is 
it likely they should^ seeing that the only object hitherto 
aimed at, has been that artificial separation and division 
necessary to study parts, without any reference to the 
relation which these parts bear to other classes of 
animals. To this remark, however, there ari‘ two 
exceptions, which we sliall presently notice. As animals 
may be arranged in a hundred different ways, and as 
each of these will be a separate mode of classification, 
it seems unnecessary to swell our pages, even had we 
the space for so doing, with a dry enumeration of 
these innumerable systems of division ; for such only, 
ill point of fact, can they he called. A few general 
remarks, therefore, on the jirogress of our knowledge of 
these animals, is all that wc shall now offer to the 
general reader. 

(lOy.) Under the name of Amphibia y Linnaeus com- 
prehended not only the salamanders, to which, in modern 
days, with the frogs, this name is restricted, but also the 
true reptiles and a large number of fishes.* Gmeliii 
deserves some credit for detaching these latter from the 
class, by placing the Nan tvs of the Swedish naturalist 
» Syit. Nat 1 5 ed. Vind. 17(>7. 
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(or tlu' sharks, rays, lampreys, 5fc.) among tlie fishes. 
But a inucli more important advance to a correct 
knowledge of the group, was made by Cuvier, not so 
much in the <lefinition of the greater divisions, as in 
tile valuable details which his anatomical knowledge 
enabled him to give us in the Jii'gnc AnimaL . fie 
there a<!opts the primary dmsions instituted oy M. 
Hrongniart, cousiflering the class of reptiles as com- 
prl^hending four leading groups: — 1 . 7'h(* chelonians or 
tortoises (C/ic/on?Vi),,in whicli the heart has two au- 
ricles. The body is supported by four sliort legs, aiul 
(‘oveloped by two plates or shields, formed by the ribs 
and the sternum. — 2. d'he saurians or lizards (^Sauriii), 
in which the heart has also two auricles ; and the legs 
are generally four, tlie body being covered by innu- 
merable small scales. — '1. The ophidians or serpents 
{^Ophidi(i)y whose construction is similar to the lizards, 
but the body is always destitute of feet : — and 4. 
'fhe batracians, or frogs and salamanders {Bntravkni). 
In this last division, the heait lias but one auricle, and 
the body is covered by a naked skin. The greater 
])art undergo a nietamorpliosis,^ having, when young, 
the form and the gills of fish, but loosing the first, and 
breathing by lungs when arrived at maturity. Some, 
however, never loose their gills, and others have never 
more than two feet. But it was only in the arrangeuicnt 
of INI. de Blainville, one of the greatest anatomists now 
living, that we find, for the first time, the true Am- 
pkihia separated from the rejitiles. He arranges the 
batracians, or the frogs and salamanders, in a new class, 
because their organisation, as he justly remarks, assiini-^ 
latcs them to fish. Subsequently, I^J. Latreille has made 
another system of these animals, where we also find 
the batracians excluded. More recently, however, 
MM. Dumeril and Bibron, in tlicir elaborate Erpe- 
tologie GVnm/Zc *, have attempted to revive ihe old clas- 
sification, by bringing in the true Amphibia as part of 

* Krpfctologic U^nrralc, ou Nat. complete des Reptiles. Paris, 18.54w 

Of tlMH valuable* work, the most perfect in regard to descriptions hitherto 
published, four thick vulumes have already appeared. 
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the reptiles. But this arrangement has now become 
altogether obsolete, at lefist in this country. 

(no.) The only attempts we are aware of, to place 
th(-‘ supposed lending divisions of the whole class in a 
natural series, with reference to their circular affinities, 
are those proposed first by Mr. Macleay, and secondly by 
Mr. Gray.* Mr. Macicay considers the natural series of 
the five groups to stand thus: — 1. The chelonians or 
tortoises ; 2. The einydo-saurians or crocodiles ; 3. The 
saurians or lizards ; 4-. 'riie dipod ophidians, or two- 
footed serpents ; and 5. The apod ophitlians, or true ser- 
pents. He considers that “ the extremities of this column 
appear to meet in tlie Emt/s- lonyicollia {Chelodhia 
longicnlliH Gray) ; anti the whole forms a group which 
may be distinguished from birds l)y being cohl-blooded, 
and from the Anipfnhin by having twm auricles to 
the heart, by undergoing no meiamorjihosis, and 
finally, by a different system of generation.’*! In re- 
ference to ihcie remarks (for no other intimations of 
the author’s views are given), it may he ohst^rved ge- 
nerally, that the whole of those extraordinary fossil 
reptiles which the discoveries of geologists have brought 
to liglit, and wliich, most unquestionably, belong to 
tins class of aiiiinals, arc uiuiccountubly omitted. It 
iriay, indeed, be urged that there exists no absolute 
proof that the IvMhyosauruSy for instance, was not a 
type of the Amphihui ; but its whole aspect, and the 
general opinion of all naturalists, concur in associating 
it with reptiles. Mr. Conybeare, indeed, to whose 
unwearied zeal and critical .acumen we owe so much 
regarding these exterminated monsters, lias most ju- 
diciously placed them in a distinct order, aamed by 
him EndUomnri. We cannot, therefore, in any cir- 
cular arrangement of reptiles, pass over a group so 
remarkably characterised, and so important in its ana- 
logical relations to other animals. Mr, Gray has made 
two different arrangements of the class Rkptilia : the 
last of these, which he lias honoured us so far as to 

* Hor. Eiit. Ann. of Nat. Hist, vol i p. 276. f Hor. Ent. p. 26.‘>. 
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frame upon the model of our theory of representation, 
is as follows : — 

Sauriani. Climbora. Quadrumana Cuv. Ince&sores. 

Ophiilians. Carnivorous. Fora* Linn. Ilaptorcs. 

Emydosaurians. Aquatic. Cote. Natatores. 

Chclonians. Large-hoofed. Ungulata. Uaaorea (Gallina). 

Araphisbenians. ? Giircs.' GraUatoresvGraliar} 

As nothing more is said upon the subject, we are 
t*ntirely at a loss to discover by what means the tor- 
toises pass into the slow worms or amphisbenians, and 
why the saurians, or lizards, intervene between these 
and the ophidians. It would have been satisfactory, 
also, to have stated in what way the Grallaiores^ whose 
feet are the most lank and slender of all birds, were 
analogous to the ainpliisbenians which have none ; or 
through what intervening groups their analogy could 
be traced. All these discrepancies, however, seem to 
have originated in the oversight of breaking up the 
true series of the birds, for it is the Grailatoro^j and 
not the liaaoref}^ which (as our author is doubtless 
aware of) naturally follow the Natatores. With every 
wish, therefore, as may well be supposed, of adopting 
an arrangement proposed upon our own theory, we are 
obliged to question the correctness of this view of the 
subject. 

(111.) It is hardly necessary to rej)eat, that in all 
attempts to trace the natural series of animals, those 
species which have become, by whatever cause, extinct, 
must be taken as much into consideration as those 
which are now alive. I'his necessity is not only ap- 
parent from the nature of the case, when viewed 
abstractedly, but from the simple fact, that the di.s- 
covery of* every new fossil animal, however strange in 
its form, has tended to fill up a blank in the series of 
those w^hich are at present living. This has l)een 
repeatedly acknowledged ; and if any absolute proof 
•was •wjanting that these extinct forms harmonised with, 
and entered into the grand series of that creation which 
belongs to this world, such proofs would he found in 
the circle of the ungulated quadrupeds {Ungulata), 
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where all those gigantic herbivorous monsters of former 
stages come in, as part and parcel of one of the most 
natural groups in Zoology, which group, without these, 
woiBd exhibit nothing but broken or isolated links of 
what we have shown to ba a continuous chain. Equally 
remarkable are those ex^ct reptiles which belong to 
the class of animals now liefore us ; and it is therefore 
obvious, that if those which have hitherto been tlis- 
covered shoukl be here omitted, our arrangement would 
be altogether partial : it might, indeed, be made to 
appear very plausible on paper, but no philosophic 
naturalist would attach to it either credit or authority, 
'frue it is that in the arrangement which we shall now 
submit to such inquirers, several intervals or inter- 
ruptions in the otherwise gradual chain of continuity 
will he found ; but tliese, comparatively, will be few, 
while, from the zeal and ability with which the study 
of Fossil Zoology is now prosecuted, every Yresh dis- 
covery will diminish the iniinber of these gaps, by 
bringing to light some intermediate form necessary to 
conriect others which are now in existence. Upon 
these principles we are now to ascertain the probable 
course of the natural groups in the class before us. 

(11^.) 'Ilie primary orders of the reptiles appear to be 
these, and they will he characterised in as simple terms as 
])Ossihle. The tirst is composed of the serpents or 
<’)piiini':s, having the body destitute of any ‘feet, and 
covered with scales. These crawl upon their belly, 
and, although a few of them are aquatic, the greater 
portion live upon dry land. Towards the termination 
of the series, we begin to find the rudiments of feet, as 
in the slow worms, first internally, then externally, 
and finally little appendages, as it were, which are 
cleft at their tips into minute toes. These conduct us, 
by a most beautiful series of gradations, to the second 
great division — the Saures, or lizards, whose b^dy is 
not only covered with scales like that of the serpents, 
but is likewise furnished with four distinct* feet : they 
are all terrestrial, and consequently have their toes 
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formed for walking : the feet of the chainelions, how- 
ever, are of a very peculiar construction, and show ub 
such a departure from the ordinary structure seen in^ 
lizards, that we are prepared to ex|)ect a new modifieftion 
of the reptile form. This is apnarent in theEmydomurfs^ 
or crocodiles, which, althou]Pi possessing the general 
form of the last, are distinguished by being entirely 
aquatic : hence their feet are webbed ; while, in lieu of 
scales, their body is protccte<l by hard shields or 
bucklers, sometimes called plates. Other character- 
istics, of a less obvious, but ecpuilly important Uaturt*, 
are possessed by these gigantic creatures, all which 
will be subsequently noticed. Following these, ami 
with scarcely any marked interruption of the series, 
come the Ciielonides, or tortoises ; slow-paced animals, 
enclosed, as it were, in a hard box or shell, covered 
externally witli plates, into which they can withdraw 
themsclve'fe in case of need. However widely different 
as is the structure of a crocodile and* a tortoise, we 
iniglit here pause to admire the exijuisite ease and 
harmony with which Nature cun combine some of her 
most apparently opposite forms. In the crocodiles' th(‘ 
tail is invariably very long, and armed with ridges of 
plates ; while in the majority of the tortoises, it is so 
remarkably short as often to be liid : nevertheless, in 
order to unite these two dissimilar groups, we find in the 
alligator tortoise the tail of a crocodile engrafted, as it 
were, upon the l)ody of a tortoise. Thus conducted, we 
pass onward to the marine turtles, which stand at the 
opposite extremity of this order ; and here, again, we 
meet with a perfectly analogous change to that by 
which these chelonian reptiles are united to the cro- 
codiles. The feel of the tortoises, although thick and 
clumsy, are always separated into short toes ; but in the 
turtles, these feet are metamorphosed into fins ; — in- 
dicative, in fact, of the last order which we shall 
notice, namely, the Enaiaisauues or fish-lizards. Here 
we have some of the most extraordinary reptiles in the 
whole class. They are all fossil, and, with the ex- 
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ception of a single genus^ are all characterised by pos- 
sessing hiis or paddles instead of tocd-feet, — structure 
altogether unique in this class, except in the marine 
turtles, by which this order is unquestionably con- 
nected to that of the CheUmiden, These aquatic turtles, 
in short, are chelonian "reptiles, with the feet of an 
Ichthyomurus, Uut there is another form in this order, 
which appears, at first sight, altogether anomalous, and 
as such has been considered by all our predecessors : 
this is the Plmiosnitrus of Conybeare, an extinct reptile, 
having the body and fins of the Ichthyomur^ but the 
head and neck of a serpent. And thus do the two 
extremes of the series we have been tracing, meet. 
We began with the serpents, and have ende4 with the 
KiuLUmauret:. l'’he PleMosaitrus unites the structure of 
both, and thus leaves us without any further doubt on 
the gland outlines of the reptile circle. 


CHAP. IX. 

ON THE TIIRKE A!H:UKANT ORl>KIlS, OK THE EMYHOSAUKKS, THE 
rHl!.LONlL)tCS ANI> THE KEANOSAUUES, OK THE CKOf'OHl I.ES, 
lOUTOlSF.S, AND flSII MZAKHS. 

(ll‘i.) Thk first order of reptiles which meets us, 
after leaving the amphibians, is that of the Kmydo- 
SAi’UKs, or crocodiles. They are the most bulky and 
voracious of all those which are now in existence ; and 
although in outward form they have much of the ge- 
neral aspect of lizards, they are yet very dissimilar in 
many important points, 'fhey differ, in the first place, 
by their tongue, which is thick, fleshy, flat, and attached 
to, the mouth so much, that the ancients believed this 
member was altogether wanting. IJeing aquatic animals, 
the pow’er of swimming is manifested by palmatcd feet — 
a structure not to be found among the lizards — and by 
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the lateral compression of the tail, which thus acts as a 
large and powerful fin : the tail is no doubt used also as 
a means of defence, since it is armed with a serrated ridge 
of strong square scales. The lower jaw is rather longer 
tlian the upper, and both are armed with a single row 
of pointed teeth. The crocodiles are all inhabitants of 
the rivers and fresh waters of warm countries, and their 
mode of feeding is very peculiar. They do not swallow 
their prey upon seizing it, or is it ever eaten while fresh : 
the victim is first drowned, and then conveyed to some 
hole at t^e edge of the water, where it is suftered to 
putrify before it is devoured. The recent species 
are more numerous than was formerly imagined, and 
they are now arranged under the three genera of Ram- 
phastoma Wag., OrocodiluJt Cuv., and Champsa Wag. 
The first comprise the Oriental spoci(*s, having the 
mouth or muzzle very long and narrow ; the second, 
or true crocodiles, have this part oblong and greatly 
i, or American caymans 
{fiih 2,9.)’ differ from the 
last chiefly in having the 
feet only semipalinated. 
'Fhe true crocodiles are 
found in both heinisjdieres, 
but th(? caymans are pe- 
culiar to the New AV^orld. All these agree in certain 
general characters, which have long induced modern 
naturalists to keep the three typesof the crocodiles distinct 
from the lizard rcjitiles, ainl arrangt? them not far from 
the chelonians or tortoises. To these latter, indeed, the 
crocodiles evince a strong affinity in the coverings of 
their bodies, for ]>oth are defended, not by scales like 
those oi‘ the serpents and lizards, hut by plates or 
shii‘lds ; with this difference only, that in the one thest? 
])lates are compactly united at their edges, while in the 
other ^ihcy are sufficiently wide apart to admit the 
free motion of all parts of the body and limbs. The 
tail of these reptiles is perhaps the most remarkable 
feature in their structure : it is very long, greatly 


<lepressed ; while the 
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comprcsHed, and armed, like thd: back^ with very strong^ 
upright plates, which form sharp ridges or crests in 
their centre. Withithis weapon they can inflict terrific 
wounds upon their enemies, while it enables them to 
swim with rapidity. By a peculiarity, however, in the 
vertebra of their neck, these monsters cannot turn 
about with much facility ; hence they Hre not difficult to 
be avoided on those rare occasions wlien, upon quitting 
their natural element, they pursue a man upon land. 
The snout of the crocodiles and caymans is very broad, 
unusually depressed ; the eye small, and the mouth 
enormously large. 

(11 1*.) Crocodiles and caymans have a different geo- 
graphic range: the first are inhabitants of the Old 
VV^orld, the latter of tlu? New ; but both are most abun- 
tlant in those latitudes which apj>roach nearest to the 
equinoctial lino. The crocodiles of' the Nile have fur- 
nislied much for the admiration of the credulous, and 
much that is /eally interesting. It appears that they 
formed one of the innumerable idols of the ancient 
Egyptians, and that certain individuals, from being 
caught when young, could be so tamed as to follow in 
the train of their religious processions. They are 
j)articularly abundant in certain localities, ami have 
been sometimes killed of the length of thirty feet. It 
is only in the imagination of the painter, that combats 
between these animals and the elej)hant, or rhinoceros, 
have ever existed : the crocodile, in fact, is only dan- 
gerous when in the water : uj)on land it is a slow-paced 
and even timid animal, so that an active boy, armed with 
a small Itatchct, might easily despatch one : there is no 
great prow’css, therefore, required to ride on the back 
of a poor cayman, aftei he has been secured, or perhaps 
wounded ; and a modern writer might well have spared 
the recital of his feats in this way U])on the caymans of 
tiuiana, had he not been influenced in this, and mimher- 
Jess otl)cr instances, by the gfeatest possible love for 
the marvellous, and a constant propensity to dress truth 
in the garb of fiction. In Egypt, as v/ell as in the 
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rivers of Senegd, the djcocbdiles are less numerous, but 
more dangerous than those of America ; and yet it is a 
common thihg, of every day occunjgiice, for the ncgroes 
to attack them without fear. As soon as they perceive 
a crocodile out of the water, they go up boldly to him, 
and either kill him with spears, or strike into his mouth, 
when he opens it^ an iron harpoon, which at once pins 
him to the ground. Some, continues the same writer, 
are even bold enough to attack these animals in their 
native element, by diving beneath, and stabbing him in 
the belly ; this, indeed, requires a degree of courage 
not to be looked for among civilised Europeans. Bose, 
the well-known naturalist who travelled in North Ame- 
rica, says that he often met numerous troops of croco- 
(lilts or caymans when upon some of the rivers, and in 
tlie marshy savannahs of that country. He says, with- 
out the least pretension or bomhast, that he used to 
amuse himsell' by making them issue from their retreats, 
and run towards him, by causing his tjpg hark and 
yelj) on the hanks. Sometimes he would suffer tliem to 
ai)proach near enough to strike them with a sti(jk, but 
although this did not appear to scare them, they never 
attempted to attack him ; on the contrary, if they did 
not perceive any of their usual prey in the vicinity, 
they would slowly and gravely walk back again into the 
water. On the (’arolina negroes perceiving.any of these 
reptiles upon land, they endeavour to intercept their 
retreat, and proceed to kill them with their iron tools or 
hatchets, in order to feast u])on the tail. They are, in 
short, when upon land, decidedly timid animals, and so 
far from aftacking man, they fly from his presence. 
\Te often met with them in the same country as Mr. 
Waterton, but they were so timid, that had we been 
disposed to perform such ridiculous feats as that tra- 
veller narrates, our compassion for the poor animals 
would have prevented us. 

( 1 \.5.) The tortoiscsaitd turtles generally ((/Hflonidfis) 
have such a peculiar fomi, that they must he know'u to 
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every one (flg. SO.). Hicy may be likened to frogs, so 

enveloped in horny 
armour,' as to restrain 
them from jumping. 
Their gait is prover- 
bially slow, their fa- 
culties dull, and they 
seem the least intelligent of all vertebrated animals. 
The head (^^^..31.) is not unlike that of a serpent’s ; and 
although not furnished with teeth, the edges of the 
jaws are so sharp, and their muscular force so strong, 
that they are capable of separating a finger by their bite. 
This, in short, is thc'ir only means of offence, while they 
are protected from all enemies but man by the hardness 
and compa(.*tness of the shell, into which they withdraw 
on th(‘ approach of dang(*r. 3'he food of these curious 
reptiles is as various as their forms and habits. We shall 
therefore shortly enumerate the principal divisions of 
the whole trilie», arranging them in the following order : 
— 1 . The TeatudinidcBj or laiul tortoises ; 1'he Emyda:^ 




or freshwater tortoises ; 3. 

The Che1ydrida\ or crocodile 
tortoises ; 4. ’I’he TrionicidWf 
or soft torU)ises ; and 5. ’fhe 
Chdotnda\ or sea turtles. This 
series, founded upon 'ivhat we 
consider to be the natural or 
continuous affinities of each, we shall now enter upon 
in more detail.* 

(Ilf).) The true Tcstudlnidcp, or land tortoises, feed 
only upon roots and vegetables : during the summer they 
live in woods or among herbage, and pass the wdnter, in 
cold climates, beneath tlie earth, wdiero they burrow and 
sleep : the feet are short and clubbed, shaped somewhat 


* Tt4i? quinary arrangement of Mr. Gray, containort in his valuable 5^- 
nopsis Reptihurn^ is somewhat different I'roiii tliis; the grouf)* ilre there 
airangeilinthc following order : TcstuUinulufy Emydte^Ch^ydteJVrioiniciiict 
and Chelonida:. 


VOIi, II. 
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like those of the elephant ; and the toes are furnished 
with short blunt claws. They are generally dispersed 
in all the warm and temperate latitudes^ but do rtbt ex- 
tend so far north, in Europe, as our islabd. Their tails 
are short and thick, and their shell is. pf a more or less 
globular form. Of seventeen described species enumer- 
ated by Mr. Oray, thirteen belong to the typical genus; 
the others arc placed in the genera Chirsina, Kinyxis, and 
Pyxis, 2. The Emydce^ or freshwater tortoises, arc much 
more numerous than the last ; and they arc eminently 
distinguished from the land tortoises by living almost 
entirely in water. Rivers, ponds, and clear running 
streams, seem to be their favourite haunts. They have 
been correctly described as most active and rapid in their 
movements ; for although we frequently saw these ani- 
mals in the shallow rivulets of the Peloponnesus, we never 
succeetled in capturing thein by the hand : when dis- 
turbed, they bury themselves in the mud, and the dis- 
colouration of the water thus deceives ;their (‘nemies. 
They feed not only upon aquatic worms, insects, anil 
shells, but even upon carrion i thus differing, by their 
carnivorous habits, entirely from the land tortoises : to 
assist them in swimming, they 
are furnished witJi webbed or 
])almaled feet { fig, ‘12.), the 
toes arc distinct, and the claws 
not 11 n frequently are very long. 
The neck is contractile into the 
body of the shell, and, us Mr. Gray observes, the caudal 
pair of plates are separated by a distinct suture: the shell 
generally is much more depressed than that of the land 
tortoises. A great number of genera have been recently 
proposed in thitf group, chiefly founded upon very trivial 
modifications in the structure of the shell, which we do 
not, however, adojit. 

(n 'f.) The marine turtles are few in num- 
ber : the feet, as before remarked, now assume the form 
and office of fins or paddles ; hence they live almost en- 
tirely at sea, feeding either upon marine plants, or on mol- 
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luscous animals. 'Phe green turtle (^Chdonia mydaif), so 
well known to epicures^, belongs to this group, and is 
abundant in the tropical latitudes of the Atlantic Ocean. 
The logger-head turtle (Chelmiia caretta)^ on the con- 
trary, is nearly confined to the Mediterranean ; and al- 
though its flesh is 8tate<l to be rank and disagreeable, we 
can assert the contrary from personal experience : it is, 
in fact, fully equal to that of the green turtle, ^fhis 
group is very limited, there being only seven species of 
the gt‘nus Chelonia, and one of Sphargis. Tln^ shells of 
the different marine turtles are singularly varied: in some, 
the scales are imbricated, or laid over each other in the 
manner of tiles ; in others, they are fixed, with their 
sides joining each other in the same manner as we set' 
in the land tortoises ; wdiile in the Sphargis, or coriaceous 
turtle, the shell is covered by a thick leather-like skin. 
This latter structure is very important, because it shows 
us jdainly which group succeeds in the scale of nature, 
'fhe coriaccous*turtlo grows to an immense size, and has 
Ix'en captured on the British coast, 

(118.) 1'he next group is formed of the Trionk'idee^ 
or soft tortoises. They derive this name from the shell 
being thin and soft ; they l|ave in fact no external plates, 
both sides of the body being covered with a cartilagin- 
ous skin, through which, when dry, the rugged and 
granulated structure of the ribs is seen. The horn of 
their beak is clothed externally with ffeshy lips ; and 
tlieir nose, unlike the other tortoises, is prolonged into a 
small prt)boscis, having the nostrils at the tip 88.) : 
the sternal plates, as in the .sea tortoises, are partly in- 
dented. 'I’he feet {Jig, 84.) are palmate, and usually fur- 
nished with live toes, but three only of them have sharp 
and incurved claws. The tail is very short, and in some 
almost wanting. As they live entirely in fresh w’-ater, 
they are provided with an additional power of swimming 
Ix'sides that of their palmated feet, for the loose s^kin of 
their body forms a thin narrow flap round the edges of the 
shell, and thus performs the office of a fin. 'J'hey seem 
to be entirely carnivorous, or at least the Indian species, 
1 2 
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observed by general ‘Ilurdwicko, are constantly seen 
eating tlie botlies of the natives which are floating in 



the Ganges.* Those of America appear to have some 
peculiarities. The fit ree tortoise ( Trionyjp ferox), com- 
mon both to the rivers of Florida, C’arolina, and Guiana, 
lies ill ambuscade under the reeds, from whence it darts 
upon small birds aincl reptiles, particularly the young 
alligators. It is vigorous and active, defending itself, 
when disturbed, with remarkable fierceness, by raising 
itstdf upon its legs, darting upon its assailant, and biting 
with uncommon violence. It grows to a large size, 
and its flesli ifi excellent. 

(Ilf).) The next and last group of the tortoises 
has never yet been characterised. W e have named it 
the Chdidrida’, in conformity with that which seems 
to be the type of the whole, namely, the Chelidra ser- 
pvntirm, or the alligator tortoise .S.O.). In these sin- 



gular animals w^e have a complete union of the tortoise 
* SyiiojK Krptiltuni, p, 
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and the crocodile ; the body and limbs being those of the 
former, while the tail is long, and sharply serrated, as in 
the latter. A similar length of tail is found in the genus 
Platysfernon of Mr. Gray ; and there is reason to be- 
lieve that other forms, imperfectly indicated by the old 
writers, will be ultimately added to this group.* That 
these singular animals are likewise connected to the soft 
tortoises, belonging to the last division, is placed bt'yond 
doubt by the structure of the Cheb/.s‘ firuhr'uita, or fim- 
briated tortoise/ — an animal which has the . lengthened 
muzzle of the TrioniridiPy and the firm and plate ! shell 
of the Chelidridce. This singular species (fy. in- 


iit} 



habits the rivers of Sou tli America, and its shell, as in all 
the other alligator tortoises, is much too small to receive 
the head ami feet : the nose is prolonged into a short thin 
proboscis, the mouth opens crosswise ; while the jaws, 
instead of being horny, like its congeners, are covered 
with a soft skin, “ much resembling,” observes Cuvier, 

some of the frogs, particularly the Pipa^ or Surinam 
toad.” ^J'he head and neck are large, thick, and more 
than half the leiigtli of the shell ; the skin in these 
parts is not only warty, but has several fimbriated or 
membranaceous a])pendages, particularly two, which 
stand nearly erect above the ears, and thus resemble 
horns : other app<*ndages are on the neck, so that the 
whole animal has a most singular and grotesque aspect. 
The tail is like that of the Trioniddtjc, being • but an 

* Particularly the T. squamata of Linn , which at present rests only 
U|>on the short account and rude figure of Pontius, who describes it from 
personal Knowledge, lie says that the wliolo body, as well as the neck, 
legs, and tail (the latter much lengthened), is covered with scales re- 

I 3 
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inch long ; yet the toes, the claws, and the shell, resem- 
ble those of the Chelidridfe. Such are the prominent 
distinctions of the families of chelonian reptiles ; to enter 
into the different generic characters will in this place be 
unnecessary, since they will be found in the systematic 
arrangement of the work. 

(l!20.) The analogies resulting from , the series in 
which we have arranged these animals arc highly curious, 
since we thus find representations not only of the pri- 
mary divisions of the whole class, but of many other 
groups of animals, whose affinities are yet regulated by the 
same laws. Some of these we shall now glance at. The 
Testudinidcp , or land tortoises, from the peculiar shape, 
hardness, beautiful regularity, and highly-finished work- 
manship of their shells, evince the greatest perfection 
of that structure which nature has given to this order 
of reptiles. Like all other typical groups of animals, 
they arc completidy terrestrial, and in their slowness of 
motion, powers of abstinence, and tenacity of life, 
show the least affinity of all others of their race to 
the neighbouring groups. We* look, therefore, upon 
this family as the most typical of the chelonians ; and 
w'e place them opposite to the •Ophidea^ or stTpents, 
tliese latter being unquestionably typical of the entire 
class of lieptilm. 1116 Kmydce, or freshwater tortoises, 
stand next in the series : these, like the lizards, arc 
remarkably active in their movements, and it is in these 
two analogous groups, also, that the greatest variations, 
or, in other words, the greatest number of genera, arc 
to be found. I'lic long-tailed, or alligator-tortoises, 
forming our Chilidrida', have hitherto been classed 
with the EinytUe, just in Uie same manner as many 
authors, even to this day, continue to unite the crocodiles 

sembling those of a carp, but stronger and thicker; yet that the under 
parts are soft and sinooln. liontius says he had two of these animals, one 
of which *nc kept for some time iii water ; that it inhabits the rivers of 
Java, and burrows in its banks to deposit its eggs. 'I'hc bead is sm.ill like 
that of a snake, with small moveable eyes and sharp tc«‘th. I have no 
doubt but that tliis refers to some animal still more closely connecting the 
tortoises to the croc(xliles than even the Chelidra serpentina^ 
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with the true lizards. The analogy, therefore, of these 
to the Emydosauresy is most striking and beautiful. 
Following these, we have the TrionicidcPf as not only 
representing tortoises, but more especially the class 
Amphibia, by the naked and soft external covering 
of their bodies, one of the most striking characteristics 
of that class. Lastly, come the Chelonidxp, or sea- 
turtles, having the fin-like feet of the Enahmures, No 
analogies can be stronger than these, and by exhibiting 
them in a tabular view, we shall bring them all, at one 
glance, before the eye. 


Analogies of the Families of tortoises to the Orders of 


Families. 

TestudinidiC. 

Emyda:. 

ClnUtdridae. 

TriontcidiS. 

Chflonidce, 


REPTILES. 


OrdiTS of 
Kept lies. 


r The most dUsiinilar and typical! 


of their reojK'Ctive circlcsj feet Opbides. 
L imiierfect, or none. 


epical! 
lifeetK 

5 Sub-typical in each circle j feet > c. ,,oir« 

I woil-lormcd ; active. j 

CTail long, armed with crested > ^ 

I plates ; feet paUnated. j EMYDosAnRua 

rriK’.uliarly orbicular, and least 'i 
■< developed of their respcctiviTCiiKLoNinKs. 

C circles. 3 

C Scaly fins or paddles instead of 7 „ 

I t'wti marine. j Enalosaubbs. 


We have said, that if a tortoise was to be likened to 
any other reptile, in the common acceptation of the 
word, it resembles nothing so much as a frog or toad 
encased in the natural armour of its own shield. This 
remark applies to the whole group generally, but more 
particularly so to the Trionieida’, or soft tortoises. These, 
instead of having the outer surface of their bodies 
covered by hard and naked plates, are enveloped in a 
soft granular skin, the shell beneath being so slight as 
to be flexible, and often merely coriaceous or leathery. 
Secure, therefore, in this analogy, we may compare the 
two groups on a larger scale. 
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Analogies of the chelonian reptiles to the 

VERTEBRA TED CLASSES. 


Families of 
TortoUofl. 

TrttudiniiUB, 

Emyda. 

Cheltdridie. 

Trionicido!.] 

ChcUmUicB, 


Analogies. 


Classes of the 
Vertebrata. 


fTjri^ical of their respective 7 
\ circles ; move slowly. 3 <2uadru|Teds. 

Sul)-typieal ; move quickly. Birds. 

CTail excessively long, covered > ... _ 

i with scales. j Reptiles. 

Coveretl with a naked skin. Amphibians. 

Feet transformed into fins. Fish. 


On showing this and the preceding table to an intelli- 
gent friendj but who was no naturalist^ he observed that 
such expositions would carry conviction of their truth 
to e^ry mind, because they e.Khibitcd a degree of unity 
in all branches of the creation hitherto unimagined, 
and yet on principles so simple, that they could be 
comprehended by any one, whether naturalist or not, 
who merely knew the leading points ^f our theory. 
To naturalists, indeed, who are unprejudiced, nothing, 
as we conceive, can be more definite than the circular 
succession of the tortoises, and the ret)rcscntation they 
thus give of the primary types of all other animals. 
Having now taken a rapid view of two out of the three 
aberrant groups of the class, we shall treat of the third 
in more detail, on account of its importont relation to 
reptiles, to fishes, and to birds. 

(121.) The Enalosauuks, or fish-lizards, form the 
third and last aberrant divi.sion of the reptiles. Of these 
wonderful animals, whose fossil remains distinguish the 
older strata of our globe, no living example lias been 
discovered : they all belonged, apparently, to a former 
state of the world ; yet their determination is of very 
recent date. Before we investigate the relations which 
these monsters seem to bear to existing reptiles, we 
shall notice two of the most striking, which will give 
the reader a tolerably good idea of the typical characters 
of the whole ; these arc the Ichthyosaurus and the Ple- 
siosaurus, 
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(122.) The general form of the Ichthyomuri, or fish- 
lizards (for there appear to have been many species), is 
not unlike that of a crocodile, but provided with four 
fins in lieu of feet (Jiy, 3?.). The head is lengthened into 
a narrow pointed muzzle, the jaws being armed with 
sharp and formidable teeth ; two eyes of enormous size 



must liave given to its head an aspect altogether ex- 
traordinary, ai4(l have enabled it to see, with perfect 
ease, during the night. Although, unquestionably, an 
aquatic animal, it must have moved more upon the sur- 
face of the waters than in the depths, since its structure 
was such, that it could not breathe, as fishes do, under 
water, its short, but strong paddles, or fins, prevented 
it, likewise, from frequenting the shore, otherwise than 
in the same manner as the seal or walrus, who scramble 
awkwardly upon dry land for the mere purpose of 
repose; when, by violent storms, the Ichthyosauri were 
cast higli upon the iK'ach, they must have remained, like 
whales or ])orpoises, perfectly unable to regain their 
native element. They all seem, in fact, to have been 
entirely marine animals, and in all i)robability fed upon 
those iinrneiipe and innumerable Cephalopodous mollus- 
ca, or cuttle-fish, whose shells are sS abundant in the 
rocks wherein the bones of tlicse reptiles are found. 
The si 7.0 of these animals varied both in regard to 
species and to their progressive stages of growth. The 
skeleton of the slender-beaked species (7. tenuirostris 
Cuv.) usually measures tliree feet and a half, the head 
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and tail each occupying a foot; but detached portions of 
the flat-toothed sort have been founds proving they 
belonged to individuals whicli measured from twenty to 
one and twenty feet long. We have no means of as- 
certaining the nature of its external skin, whether it 
was naked as in frogs, or hard, as in crocodiles. The 
first conjecture, however, seems most probable, as there 
appears not to have been any external ears, and the skin 
passed over the tympanic libne, without becoming 
thinner, — a structure similar to that seen in the caineleon, 
salamander, and pipa. I'he remains of Tf ht/ii/osauri are 
more frequent in^England than in any other country of 
Europe : they occur in the oolites, or grey saiulstone, 
and the lias, or blue slate of the older bi‘ds (denominated 
by Cuvier the formation of Jura). The quarries of 
Lyme and (diarmouth, in Dorsetshire, have ])roduce<l 
the most perfect specimens : but they lik(?wise occur in 
Warwicksliire, and many other parts of the kingdom. 

(123.) The r/csiosanruii', or scrpentrli/<ard, is even 
a more wonderful rej»tile than the last. Without enur- 



ing into the minute details of its anatomy, the above cut 
38.) will be siiHicient to give the reader a good idea of 
its shape. Let him, then, suppose a lizard-shaped animal, 
full t< Ti feet long, with an enormously long neck, like 
the body of a serpent, occupying near half the total 
length, and surmounted by a head dispn)portionab]y 
small Jto the bulk of the body ; four enormous paddles 
or fins oc(;upy the place of feet, while the tail is short, 
stout, and pointed. Such is the extraordinary reptile 
discovered in the year 1824, by an accomplished and 
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enthusiastic female geologist^ Miss Anning^ in the 
blue lias of Lyme Regis, and subsequently described 
with great ability by Mr. Conybeare. This skeleton is 
almost entire, and is now, by the munificence of the 
duke of Buckingham, deposited in the collection of the 
geological society of London : a still finer specimen has 
since been found in the same locality, and is placed in the 
British Museum ; both those, however, are of one species, 
the PlesUimurus dolichotleirus, or long-necked snake- 
lizard of Conybeare. The habits of this reptile, when 
alive, have thus been conjectured by M. Cuvier, and 
the theory of that able anatomist is fully supported by 
the extraordinary structure of the animal : to these par- 
ticulars we shall subsequently refer. “ The jP/cmoaum- 
rus in its movements, and in some degree in its figure, 
must have resembled the chelonian reptiles or sea- 
turtles : for supposing the turtle to be stripped of its 
shelly armour, the res(.‘mblance would be tolerably exact. 
There can be no doubt, from the nature of its paddles, 
that it was an aquatic animal ; and that it was marine 
is equally to be concluded from tlu? debris by which its 
remains are invariably accompanied. It is probable, 
that, like the turtle, to whose extremities there is a strong 
analogy in the Plesiomnrus, it may occasionally have 
visited the coast, where, however, its modt; of locomotion 
must have been cxcec'diiigly awkward ; neither was it 
by any means so well fitted for swimming as the Ichthyo- 
saurus, as its long neck must have presented a consider- 
able impediment to its progress through the watery 
element. It is the conjecture of Mr. Conybeare, that, as 
it breathed the clastic air, and had frequent need of 
respiration, it generally swam upon, or near the surface 
of the water, arching back its long neck like the swan, 
and plunging it downwards at the fishes that passed 
within its reach : he also thinks it might have lurked in 
shallow water near the coast, concealing itself ^among 
the weeds : thus, raising its nostrils to the surface like 
the cayman, it might have found a secure shelter from 
its enemies, and a place of ambush from which to dart 
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upon its prey. ^ By the suddenness and quickness of its 
attack^ it must have proved a formidable foe to all less 
powerful animals, and more esi)ecially to those of the 
finny tribe.'* * 

(124.) The IHerpdactyli, pr flying-lizards, another 
race of antediluvian reptiles, but very distinct from those 
have just described, will nevertheless be introduced 
in this part of our wdrk, for the reasons subsequently 
stated. The fabulous monsters of antiquity are not 
more dissimilar in shape from all existing creatures, 
than are those of wliich we shall now speak : their 
forms, indeed, arc so strange and unearthly, that they 
seem more fit to be represented as inmates of a wizard's 
cave, or to find a place among the cldineras in Teniers's 
painting of the 'reniptatioii of St. Anthony, than as ever 
having had a real existence upon this our ])lanet. In the 
Pterodavtyli we have, in short, the bead of a lizard fur- 
nished with the ample wings of a bat, together with the 
long neck and beak of a bird ; the latter, liowever, being 
armed with distinct teeth Such is the general 

impression wliich a gLance at the figure of this wonder- 
ful fossil is cidculated to give ; nor does a more minute 



examination lessen our astonishment. The size of the 
PtCTodactyli ^ indeed, had it been at all equal to that of 
♦ Grilt; ('uvicr, p. 377. 
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the swinmiing lizards, would have rendered it perfectly 
terrific ; but th(^ were comparatively small animals. 
Of two well-ascertained species mentioned by Cuvier, 
one seems to have been about the size of a thrush, and 
the other of that of a coininon bat. Fragments, how- 
ever, have been found, which are supposed to have be- 
longed to a third and a much larger kind ; while, more 
recently, M. Oken has made known a fourth reptile of 
this race, which he states to have been covered, not 
only with hair, but w’ith feathers ! The remains of all 
these flying-lizards are found only in limestoni* slates 
of old formation, mixed with those of numberless other 
reptiles, gigantic tortoises and crocodiles, huge Megalo^ 
muriy and monstrous swimming lizards of the genera 
Ichthyomurus and l*lcsio.sanrtis. "I’he famous limestone 
quarries of (lermany, particularly those near Maestricht 
and Aiehstedt, are the chief <leposits of these fossils ; 
and there, no doubt, are yet buried many others of ex- 
tinct monsters, no longer existing, on the surface of the 
earth. 

(125.) The relations of afliiiity between the swim- 
ming lizards and the existing orders of reptiles, di'serve 
much consideration. When it is considered that these 
animals possessed the exclusive power of swimming, not 
by a slight moditication in tlie structure of their ft'et, 
but by having tliese im-mhcrs changed, as it were, into 
absolute tins, we cannot but hi* struck with their total and 
essential dittcrenci? from all other reptiles, so that we need 
no further proof that they constitute one of the primary 
divisions of the whole cktss. The question therefore is, 
in what part of the natural series do they find a place, 
so that all their complicated resemblances may he ex- 
jdained, either by their afHiiity or their analogy to other 
reptile's. We have already intimated our belief that the 
Ennlosauri most jiroliahly occupieil a station between 
tlie tortoises (^CfteUmrs) and the serpents {^Ophideff^, in 
proof of which we shall now submit the following con- 
siderations to the reader. 

(126.) If we admit the Enalosauri to be a group of 
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themselves, it follows that this group must be aberrant, 
and of equal rank with the EmydomimfiSy or crocodiles, 
and the cheloniaus, or tortoises. We have already seen 
that thes^ latter, that is, the crocodiles and the chelo- 
nians, are“ also aberrant, since the tirst leads to the class 
Amphibia, and the latter to the Cephalopoda or cuttle- 
hsh. It follows, therefore, that as one of the great 
divisions of reptiles should lead to fish, the Eiialosauri, 
by the above theory, precisely occupy tliat station in the 
circle of Jteptilia, which should blend into that class of 
animals. Hence we have the body of a reptile with the 
fins of a fish; hence the peculiarly expressive name of 
Ichthyosaurus, or fish-lizard ; and hence the strong im- 
pression on the judgment of sir Everard Home for near 
two years after the first discovery of this fossil, that it 
belonged to some gigantic fish allied to the sharks. 
Now all these circumstances tend to show, that not only 
in general appearance, but in anatomical detail, the 
structure of these aquatic reptiles much more resembled 
fish than they did crocodiles. Both sir E. Home and 
M. Cuvier have proved this affinity by a st‘ries of the 
most minute and valuable comparisons, although the 
latter is not very precise on tlie inferences to he drawn 
from these researches. Sir Everard observed that the 
shoulder, in the first specimen he examined, exhibited 
some relation to that of the crocoiiile; but tl\e position 
of llie nostrils, the circle of osseous pieces surrounding 
the sclerotic tunic of the eye, and more particularly the 
structure of the vertebne, induced thatabh' comparative 
anatomist to decide on the approximation of the Ichthyo- 
saurus to fishes. M. Cuvier, indeed, seems to infer that 
this wonderful reptile, upon the whole, was more allietl 
to the saurians, yet he is obliged to coiifi'ss that “ as 
much as the Ichthyosaurus resembles the liznuls in the 
form of its osseous head, so much does it differ from 
them in the confonnation of its vertebrae, and in this 
respect it decidedly approaches the fishes and (-ctacete^ 
as” continues our author, sir Everard has well re- 
marked." The joint opinion, therefore, of two such 
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eminent observers, on the affinity of the Enalosauri to 
the class Places , seems to us conclusive on the subject ; 
more especially as tliis affinity receives full confirmation 
from our own theory of the principle of variation in this, 
and in all other natural groups. Hence it fouows that 
these extinct reptiles united the three aberrant divisions 
of vertebrated animals into one circle ; namely, the rep- 
tiles, the Amphibia, and the fish. But the situation 
which we have assigned to the? Ichthyomurua, may be 
tested in other ways ; thus, for instance^ every natural 
group has one of its aberrant divisions entirely aquatic : 
fish among vertebrated animals, whales among the jV/am- 
mffl/irt,and the swimming order (^Natatorcs) among birds, 
are some among innumerable proofs that this prin- 
ciple is universal ; each of tliese groups, in short, sym- 
bolically represents the otlier, and sometimes this is 
carried so far, that we do not know whether tlic resem- 
blance is one of analogy or of affinity. As to the sup- 
posed connection between the Ivhlhyoaawnis and the 
crocodiles, the two groups correspond to each other in 
being typical of thiur respective circles, and they should 
tltorefore, from theory, possess some few characters in 
common ; but we must always recollect that the one, like 
quadrupeds, arc walking animals ; and that the other, 
like fishes, are providetl with fins : they cannot there- 
fore be brought together, or, at least, following one an- 
other. 

(127.) The preceding remarks will serve also to explain 
much of what aj^pears anomalous in the structure of the 
Pleaioaanrita. 'fhe affinity which tliis extraordinary 
reptile bears to the marine* tortoises, as we have already 
seen, lias been observed both by (Juvier and Conybeare ; 
while its close relation to Ichthyomnrus is perfectly un- 
questionable. Now if we w^ere called upon to imagine 
some animal which was to connect the fish-lizards to the 
ophidians or serpents, we could not devise any form 
better calculated to fill up the gap than that ^vhich 
nature presents to us in the P/eaioaaurua: it seems, in 
fact, compounded of three distinct animals — a turtle, an 
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Ichthyosaurus, and a snake ; it has the tins of the first, 
the body of the second, and the serpent-like neck of the 
last. It is no argument against this theory to urge 
that there is a wide chasm b<?tween our fossil reptile, 
provided witli large paddles, and a true serpent ; for 
chasms, little inferior to this, occur in every department 
of nature; and we must recollect that, in the luialosauri, 
we are treating of an order of animals whosi‘ former ex- 
istence we only know of by their fossil remains. The 
remark of AI. Conybeare, that the PhsioMuinis, from 
its structure, must have had many of thosi* habits which 
distinguish the swans, is fully confirmed by comparing 
the circle of reptiles with the circle of the Natatores, or 
swimming birds, which they in fact ri'present ; nay, so 
bc^autifully and accurately do these groups typify each 
other, that even the circle of the Auafuhe, or ducks, cor- 
responds to that of the reptiles so far us this, that tlie 
Eualosauri rej)resent the Auscriuce ; thus actually 
bringing thv P/esiosn urns and the swan mto parallel re- 
lations of analogy. If an arrangement, in short, is 
natural, it will sUind any test; and there, in the ])rescnt 
instance, are so many, and of such a fliversified nature, 
that by heedfully following this great princii)le of natural 
aflinity, we shall bv guided througli difficulties which 
would otherwise be insurmountable. 

(128.) The station in nature of those wonderful rep- 
tiles, the flying-lizards, or Ptcro<inctyli, may be now con- 
sidered. AV'ere it not that natural groups are definite, 
we might he tempted to think that in the class of rep- 
tiles, at least, there was one more primary division than 
in any other department of nature; and that this, which 
would make the sixth, avouM he composed of the 
(JurtylL But we cannot for a moment seriously en- 
tertain this belief ; opposed, as it is, to that uniform i)laii 
upon which avc see Nature has invariably proceeded in 
every iiistaiic(? where her works have been sufHciently 
studic’d. Rejecting, therefore, tlic hypotht!sis, that 
the flying-lizards constitute one of tlie primary di- 
visions of reptiles, our next question is, to which 
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of the five already enumerated does it seem to bear 
the greatest affinity ? The apparent anomalous struc- 
ture of these extraordinary animals renders this a 
most perplexing inquiry. If we look to the shape and 
character of their enormous head^ we fancy a resem- 
blance both to the crocodiles and to the Ichthyosauri ; 
but the former are perfectly four-footed animals^ walk- 
ing on the earth as quadrupeds, while the latter are 
aquatic, and their feet are fin-shaped. Still, however, 
our choice must be between these two, since it is per- 
fectly clear that the Pterodactyli evince a much nearer 
resemblance to the crocodiles, and the than 
either to the lizards, tortoises, or the serpents. Now it 
must be remembered that the crocodiles are connected to 
the most perfectly-formed of all the orders of reptiles, 
namely, the Saares, the distinguishing character of 
which is, that, like quadrupeds, they have four feet per- 
fectly developed, an<l formed for rapid motion. This 
sort of perfection is not seen among the Enalomuri ; 
their organs of locomotion are less perfect, that is, 
formed upon a less elaborate plan, and only adapted for one 
particular office — that of swimming in the water. N ow 
the Pterodactyli are very much in this situation ; they 
have, indeed, four feet like the lizards, but then they are 
so peculiarly formed, that two of them, as M. Cuvier ob- 
serves, could be of little or no use in walking ; their feet, 
therefore, may justly be characterised by the same term, 
and in the same sense as we designate those of the Ich-> 
Ihyosaurus ; that is, they are imperfect. If, then, the Ptcro- 
dactyli are admitted to have an affinity either with the 
recent crocodiles, or with the fossil order of reptiles (/Tntt- 
losaures), it follows that their approximation to the latter 
is, upon the whole, more than to the fonner ; and that, 
consequently, they constitute an aberrant group in the 
order Enalosaures, — an order with which they further 
agree in being exterminated from the existing tribes of 
reptiles. It may indeed be urged that animals which 
swim by fins cannot well be placed in a group with 
others which fiy like bats ; but let us recollect that 

VOL. II. K 
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among the tortoises, or chelonian reptiles (one of the 
best marked groups in nature), we have precisely the 
same variation. The true tortoises walk only upon dry 
land, while tlie marine turtles are entirely aquatic, and 
have their feet converted into fins. The turtles are aber- 
rant in their own family, so also are the flying lizards 
in theirs ; nevertheless the difference, after all, between a 
Pterodactylus and an Ichthyomnriis is so great that 
many other forms must have intervened between them. 

have hitherto discussed this question 
without any reference to analogies, or to that theory of 
representation which we have so often employed to 
illustrate a uniformity of plan in the creation Let us 
therefore now sec how far the foregoing views on the 
situation of the Pterodactyli will bear analogical tests. 
We have already shown that the group of reptiles 
in which we have placed the flying lizards, is that 
which leads to the fish, thereby forming one circu- 
lar group of the alierrant vertebrated animals. But, 
as by this disposition of the PnaUmiuri, they will also 
occupy that part of the reptile circle which comes 
nearest to birds, we should have been totally at a loss 
to conceive how this affinity could be established, had 
it not been for the discovery of these winged reptiles. 
The dragon lizard, it is true, from being provided with 
dilated processes in the shape of wings, might be sup- 
posed to constitute one link in the chain betw'ecn 
reptiles and birds ; but in that animal the resemblance 
is merely analogical ; for all its four feet are perfectly 
formed, like the rest of the lizards, and these wing-like 
processes, although evidently intended to assist the 
animal as it springs from, one branch to another in 
search of insects, are yet totally incapable of carrying 
it through the air. No one would think of fixing 
upon the flying squirrels of America, or the flying fish 
of the Atlantic, as animals intervening between their 
own classes and that of birds. The dragon-lizards 
(^Draro), of which we are now speaking, are precisely 
in the same relationship, and they, no doubt, represent 
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those to which we have compared them. ^ But the struc- 
ture of the PterodactyluH is altogether different. It not 
only, in its general form, has so much the aspect of a 
bird, that i\I. Bliimenbach thought that it really be- 
longed to the featliered class; but its anterior extre- 
mities, beyond all doubt, were actually a pair of wings. 
A single ^ance at the figure of the Pterodactylvs lonyi~ 
rostriti, will prove this, w'ere we even inclined to doubt 
the accurate deductions and the unequivocal opinions 
expressed by all naturalists. Nor does the similarity 
here cease ; for the hinder feet, like those of birds, 
were so elongated, that the animal, when walking, must 
have stood nearly erect. This power, denied to all 
other known reptiles, is, nevertheless, what we should 
look for ill such animals as would connect lizards to 
birds. In the prc*sent instance, as M. Cuvier h^s well 
observed, this ('rect position would be almost essential 
to the equilibrium of the body, which w’as comjia- 
ratively very scnall, yet had to sustain a long neck, 
added to an^ enormous prolongation of muzzle. Birds 
alone exhibit similar ])roportions, and we find the 
vertebrte of the neck, like that class of animals, are 
large and prismatic. Finally, we may even establish 
this affinity by the words of M. Cuvier: — ‘Mn the 
Pterodartyfi,” observes his translator, ‘'we find an animal 
which, in its osteology, from the teeth to the end of the 
claws, presents us with all the essential characters of 
the lizards. But, at the same time, it was an animal 
provided wdth the means of flying, and one which, in 
a stationary position, would make but little use of its 
anterior extremities, if, indeed, it did not keep them 
folded up, as birds do their wings. It could not 
employ its little fore toes to suspend itself to the 
branches of trees, but its tranquil position would be 
ordinarily on its hind feet, like birds. Like them, too, 
it would keep its neck straightened and curved back, 
to prevent its enormous head from destroying its 
equilibrium.” * 

• Griff Cuv. m. 

K U 
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(130.) In what way the skin of the Pterodaetyli 
was covered^ is a question no easy solution^ siifce 
nothing could be traced in the fossil skeletons of the 
long-beaked species, calculah^d to throw light upon this 
interesting inquiry. It Seems, however, as Mr. Kirby 
obligingly informs 'us, that a new species of these 
wonderful reptiles has very recently been dis^vcred by 
Professor Goldfuss of Bonn, in the Solcnhofer slate. 
From the account which M. Oken has just published 
of this fossil, it appears that there is sufficient reason to 
conclude it was not only covered with hairs, but also 
with feathers ! If this supposition is well founded, it 
confirms, in a most remarkable manner, the position 
which we have assigned to these animals in the circle 
of the vertebrata, and incontesUibly proves that they 
formed! the true link of connection between the class of 
reptiles and that of birds. We shall now show that 
this theory receives a confirmation equally strong, by 
tile analogies which result from assigning this station 
to the Pterodactyl . , 

(131.) It necessarily follows from the foregoing line 
of reasoning, that if the Pterodaetyli compose that 
group which leads more immediately to birds, they 
are the tnost aberrant division of the Enahsaures ; 
and as every aberrant group has three of these divisions, 
the two others remain to be discovered. One of 
these must have intervened between the sea turtles 


(^Clieloiiides)^ and the fish- 
lizards {Ichthyosaur cs)^ while 
the other must have con- 
ducted us to the true serpents 
{Ophifles'), by some form 
wdiich blended Plesiosaurus 
■with the aquatic serpents. 
The Pterodaetyli Will thus 
have qn each side an hiatus, 
as may be better understood 
by the annexed diagram or 
9 ircle of the order Enalo^ 
mures. 
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(132.) On looking to those birds which, in their 
own circles, occupy an analogous station to that of 
Pterodartyhis among the Enalosaures, we cannot fail 
to perceive several remarkable analogies between them. 
Let us, therefore, compare the structure of these fly- 
ing lizards with the tenuirostral and grallatonal types 
of birds, which, by our present theory, they should 
represent. Of all the reptiles yet discovered, the Ptero~ 
dactyli have the longest head or muzzle ; and among 
birds wc find this to be the chief character of tenui- 
rostral types, as the name in fact denotes. The hum- 
ming birds, the hoopoes, and the promerops among 
perching binls, art? all so characterised. Their bills, in 
proportion, are double the length of all others in their 
own order. If we turn to the wading birds {GraU^ 
laiores), which reiircsent those just mentioned, the 
enormous length of their bill is very striking. Not 
to mention the herons, the woodcocks, and the snipes, 
where this organ is greatly developed, we see it of 
still greater length in the curlews and the different 
groups of the old genus Ibis, All these, like%vise, 
have very long necks, so also have the flying lizards, 
yielding only in this respect to the Plesiosaurus. The 
power of flying and the consequent sui>eriority of 
motion enjoyed by these reptiles above all their class, 
are beautifully illustrated by this analogy. The swiftest 
flying birds are, undoubtedly, among the tenuirostral and 
the wading types ; for we hesitate not to consider the 
motion of all the humming birds through the air as 
more rapid (or at least apparently so) than even that 
of swallows, while the peculiar length and structure 
of the wing, in all the typical groups of wading birds, 
sufficiently shows that this superiority of flight is also 
one of the principal distinctions of that order. The 
tail of these lizards, also, was remarkably short, so 
also is that of all the waders, and in both do we find 
the tarsus or leg considerably longer than the toes. 
This analogy, in fine, is as complete as can possibly be 
expected between two groups belonging to diflbrent 
K 3 
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classes, so that, however anomalous the structure of the 
Pterodactyli may appear at first sight, we see that in 
their general structure they in nowise deviate^ from 
those primary laws which respectively characterise all 
natural groups of living animals. 

(133.) Having now enlarged more than usual upon 
the aberrant group of the class JieptUia, wc shall only 
add a few words upon the union of the crocodiles, 
the turtles, and the swimming lizards. This union, 
notwithstanding the obvious extinction of many of the 
forms, is placed beyond all doubt, when we refer to 
the numerous opinions expressed by writers that the 
Ichthyosaures were but marine crocodiles ; when we 
observe the frequent reference made by (luvier to the 
analogous points of resemblance between the two ; and 
when we see, even in some of the modern systems, 
that these two orders an* actually united, we can have 
no doubt of their being really so in nature, although 
each forms a distinct division of its own. ATc shall 
now proceed to a more rapid survey of the two typical 
orders of reptiles, viz. the Serpents and the Lizards. 


CHAP. X. 

ON THE OFHIOKS, OA SERPENTS. 

(134.) The true serpents form a natural and obvious 
order, typical in every way of the great class of reptiles ; 
in this assertion we are supported by the authority of 
M. Cuvier, who observes that the ophidians, of all 
reptiles, are those which best merit this name." The 
form with which nature has invested those elegant but 
proverbially insidious creatures, could the mind be di- 
vested of their hurtful qualities, would be viewed as 
highly graceful ; clothed, as it is, with innumerable 
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compact^ glossy scales, and frequently ornamented with, 
beautiful and variously coloured patterns. Although 
deprived of feet, tins, or other obvious members for 
walking, the serpent glides on the earth, ascends trees, 
or even directs its course through the waters, with 
surprising agility and with graceful evolutions ; yet the 
serpent was cursed ''above every beast of the field;** 
and man, as if reincmliering this curse, and the lament- 
able event wliich caused it, turns from the reptile 
with disgust and horror, or seeks to effect its instant 
destruction. 

(135.) In their anatomical and natural characters, the 
ophidians, or serpents, present us with many peculiarities. 
They are, generally speaking, destitute of any organs 
of locomotion projecting from their body, which thus 
resembles a coach-whip, thickest in the middle, and 
tapering more towards the tail than to the head. They 
move upon the ground by an undulating motion, and 
amongst trees* by encircling the branches. In this 
they differ entirely from lizards, which arc provided 
with feet, although both agree in having two auricles 
to the heart, and in the body being covered with nu- 
in(*rous scales. These latter characters point out the 
OpiiiDEs, or serpents, and the Saures, or saurians, as 
the typical and sub- typical groups of the whole class. 
In addition to the three kinds of teeth possessed both 
by lizards and serpents, the latter have others in the 
palate, disposed in several arched rows : they are fixed 
or united to th^ bones, and are not hollowed. The 
venomous serpents, however, have others very sharp 
and long, attached to tlie maxillary bones ; and these, 
being hollow'ed like a funnel, convey the poison into 
the w'ound they make. Serpents, like lizards and tor- 
toises, are oviparous ; the eggs are covered by a cal- 
careous shell, and the young burst forth to life in the 
form they are permanently to retain. There are some, 
however, particularly among the venomous groups, 
which are viviparous, — that is, the eggs are reta’ined 
or liatched in the body of the female from whence the 
K 4 
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young come forth alive : the duties of the parent are 
thus superseded, and the offspring are left to seek their 
own nourishment. The food of these reptiles is wholly 
animal: the larger prey upon quadrupeds and birds 
proportionate to their size ; while the smaller devour 
animals of their own class, together with insects and 
worms ; hut the nature of their teeth, admirable indeed 
for securing their prey, are useless for the purpose of 
mastication : their food is therefore gorged in an entire 
state, and is frequently so bulky, that nearly one half 
protrudes, as it is said, from the mouth, while the 
other portion is undergoing digestion. Nearly all ser- 
pents are terrestrial, yet many resort chiefly to trees, 
others to marshes, and some few are entirely aquatic. 
In these latter, the tail is sufliciently flattened and 
dilated to serve the office of a fin, by which they pass 
through the water with great swiftness. This swimming 
power, however, in some dcgTce, is shared by nearly all 
of the terrestrial serpents, for even the tommon snake 
of this country has been frequently seen out at sea. In 
their geographic distribution there is nothing remark- 
able, save that, as heat is more congenial to serpents 
than cold, we find them most numerous, formidable, 
and bulky in the tropics. Such as inliabit temperate 
or colder countries, retire to holes and recesses during 
winter, where tliey remain without food, and in a state 
of torpor, until the return of spring brings them, and 
the insect tribes upon which they feed, to active life. 

(136.) The arrangements proposed for this order are 
as numerous as tlic authors who have written upon it : 
yet as no advantage, but the contrary, wopld result 
from giving a dry detail of artificial systems, we must 
mention with honour the names of Laureuti, Lacepede, 
and Paudin, as men who have contributed valuable 
works which have considerably extended the know- 
ledge of this department of nature. More recently, the 
works of Mcrrem, Oppei, Cuvier, Wiedman, Wagler, 
Fitzingcr, Spix, Dumeril, Bibron, See,, among con- 
tinental herpetologists, of Bell and Gray in our own 
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country, ancf of Harlan in America, have contributed a 
vast mass of information on these animals ; while to 
Cuvier, Conybeare, and Home, we are almost ex- 
clusively indebted for the investigation of those immense 
reptiles which belonged only to a former world. M. 
Cuvier, more especially, has carried his profound re- 
searches among the living serpents, and, by judiciously 
combining the labours of others with considerable 
additions of his own_, has given iis?n the Rrgnc Animal 
the grand outlines of all that has been since accom- 
plished. 

(137.) The arrangement of Cuvier is that only of 
which we shall give a short abstract. He commences with 
the slow-worms (Anguis), as obviously leading from 
lizards to serpents, and which ho arranges under four 
sub-genera, the more typical of these animals being 
considered as the common Angtiis fragilis of Europe. 
The next family after the Anguida*, arc the Amphiaboinije • 
these are supposed to lead to the great tribe of true 
serpents, properly so called, and which are divided into 
two principal groups, one venomous, and the other not. 
These correspond to our Coluheridee and Ophidm, and 
comprise a vast number of smaller groups, sub-genera, 
and sections, which it is needless here to enumerate. 
After the venomous group, C^uvier places another com- 
posed of the aquatic serpents (arranged by us under 
the Jlpdrophid/p), and of the extraordinary genus 
Cmciluf : our author making use of this latter form 
to pass into the batracians or frogs ; but in the opinion 
of Mr. Bell, these singular animals belong more pro- 
perly to the Amphibia, The innumerable genera and 
sub-genera of the German herpetologists, M. Cuvier 
considers, and we think with great justice, as mostly 
too trivial to be adopted. They have, in fact, been 
^^established" without any other intention than to dis- 
tinguish small groups per se, and they therefore :«qu 5 re 
further investigation before they can be admitted;^ 
more especially as they have been so multiplied of late, 
as to render it almost impossible to comprehend their 
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limits or their types. The custom, also, </f giving new 
names to groups long before unobjectionably named, 
has been carried to such an extent in Germany, that 
not only all the laws of nomenclature have been vio- 
lated, but so much confusion has thus been introduced, 
that every one of these writers seems to consider it 
necessary to invent a name, and make a genus, for the 
animal he is abou to describe. With these obstacles 
before us, we shall confine our inquiries to what appear 
to be tile natural affinities of the larger groups alone : 
we sh<ili, in fact, in this instance, pursue the synthetic 
method, reserving the result of those researches now 
in progress, for another opportunity. 

(138.) The primary groups, into which we shall now 
distribute the Ophides, or serpents, may be thus briefly 
stated. We have already shovrn that this order stands 
between the EnalosaureSy or swimming lizards, and the 
true lizards (^Saures). Between the terrestrial snakes 
and the aquatic Enalosaures, there is, hoVever, a group 
of serpents which departs most materially from the rest 
of the order by being aquatic, not merely so by oc- 
casionally frequenting water, but by living entirely in 
that clement, and by possessing a structure suited to such 
habits. These water serpents constitute, in our opinion, 
the nearest approach to the aquatic or swimming lizards, 
and we consequently place the HydrophicUe as the first 
great group from which we commence our route. Now, 
these water serpents are placed by M. ('uvier imme- 
diately after those which are also decidedly venomous, 
but live upon land, and possess a peculiar organisation. 
We pass therefore, by means, probably, of the Platuri, 
from the Hydrophida; to the Crotalidte, — the most deadly 
and terrific of all serpents, and which are consequently 
the most typical. Here we find the different species 
of Crotalus, or rattle-snake, the horned vipers of Africa 
and India, and all those venomous groups to which 
M. Cuvier has assigned particular characters. The 
transition from these to the Coluherida is marked by 
so many gentle gradations, that Linnaeus very often 
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mistook the ’one family for the other, and M. Cuvier 
makes them two large divisions of one great group. 
Although the Crotalidce are most, typical from their 
venomous powers, yet their number are vastly inferior 
to the Coluberidfe, or true snakes, where the species 
appear almost innumerable, and where, in consequence, 
we have more variations of form than in any other 
similar group. We quit these, in all probability, by 
the genus Tortrtx of Oppel, and enter among the 
slow- worms, aptly named Ophidosauri, but which con- 
sistency in nomenclature obliges us to term AnguUlas : 
here we at once perceive that nature is about to assume 
a new garb. We have serpents possessing the first 
rudiments of feet by concealed clavicles beneath their 
skin, and others which exhibit, on dissection, an im- 
perfect pelvis, a small sternum, and a clavicle : they 
are, in fact, as M. Cuvief happily expresses it, seps, 
or lizards without feet/' It is therefore from this 
point of the Ophidian circle that nature branches off 
to the true lizards, and this by a route so obvious and 
beautiful, that its direction has never been questioned. 
The AmphishamicB present us with a singular departure 
from other serpents, in having the eyes so slightly 
developed that one species (A. cfum) is entirely blind. 
Now, the only Amphibia which show a similar tendency 
to blindness, arc the Caicilida*, which are placed by 
Mr. Bell, in his circular arrangement of the Amphibia, 
precisely in that station which corresponds to the 
Amphisbeenidee These, therefore, being connected to 
the Anguido! on one side, and to the Hydrophxda: upon 
the other, complete the series ; and the circle of the 
ophidian reptiles is thus closed. 

(1390 analogies of these groups to those of 
the Vertebrata may be slightly glanced at. It is ob- 
vious that the Crotalidce, being the most typical, repre- 
sent the quadrupeds among vertebrated animals, the order 
Fer€B among Mammalia, and that of Raptorea among 
birds : the aquatic orders of Cetce, Natatores, and the 
class of fish, find their analogy in the Hydrophidte, or 



140 CLASSIFICATION OP AMPHIblANS. 

water serpents ; while Amphisbeena is a beautiful repre- 
sentation^ in many remarkable particulars, of Ccecilia in 
the class Amphibiay and consequently of all those types 
which correspond to that division of the Fertebrata. 

(140.) Wc shall now take a rapid glance at the 
general contents of these families, considering the Jly- 
drophidce, the AnguideB, and the Amphishmnd/Bj as 
constituting the aberrant group ; the Crotalidte, or 
poisonous snakes, as the typical; and the ColuheridcEj 
or common snakes, as the sub-typical. 

(141.) The IIydrophidas, or sea serpents, are com- 
paratively few : they seem to be limited in their geogra- 
phic range to certain latitudes of the Indian seas, where, 
however, they are not uncommon. They are chiefly 
known by the vertical compression of the hinder part of 
the body and tail : the latter is sometimes so broad, that 
it may 1^ compared to an oar ; hence these animals swim 
with the greatest case : the jaws are differently armed 
both from those of the Coluberido! and the Ophidw; the 
teeth, indeed, in many respects resemble the former, 
but the anterior maxillaries are longer, and formed pre- 
cisely the same as the poisonous isolated fangs of the 
Ophid/r, M. Cuvier admits two genera — Pseudoboa and 
Hydrus: the latter contains the sub-genera HydropMs, 
Pelamides, and Chcrsydrvs, It is curious, as showing 
the tendency of the three aberrant divisions of serjicnts 
to unite into one circle, that Linmeus considered the 
Pelamidest as a true slow-wonn, and accordingly named 
it Anguvt platurus, 

(142.) The Ampui8bjenid.b are a small group of 
singular-shaped serpents so like the slow-worms in 
general appearance, that we have more than once ques- 
tioned, in our own minds, the propriety of separating 
them so very distinctly by arranging them in different fa- 
milies. Cuvier, however, has done this ; and, under exist- 
ing cir/nimstances, we shall, for the present, follow his 
example. In outward appearance they show us a long 
cylindrical body of equal girth throughout, and with 
t^ two rounded extremities so much alike, that it is 
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difficulty on a cursory glanccy to distinguish the head 
from the tad ; hence they have been called dovbl^walkerM 
by the French^ and double-headed snakes by some £ng« 
lish writers : the eyes, like most of the slowowormsy 
are so very small as sometimes to appear wanting ; the 
vent is within an inch of the tad, and exhibits a row of 
pores; while the whole body, excepting the heady which 
is plaitedy i§ encircled, in the typical species, with circu- 
lar rows of quadrangular scales ; the teeth are smally 
conical, and placed in the jaws ; while the second lobe 
of the lungs, which in many of the true slow-worras is 
reduced to a rudiment, becomes, in these reptiles, alto- 
gether obsolete. The Amphisbcenidce are few in num- 
ber, completely terrestrial, and are mostly found in the 
warm latitudes of South America. 

(14.3.) The family of theANouiNiDA3, or slow-worms, 
completes the aberrant division of the serpents, and cor- 
responds to the Ophidomiiri, or lizard-serpents, of some 
writers. Like, all osculant groups employed by nature 
to connect two very distinct tribes of animals, and 
where, in consequence, there are very numerous modifi- 
cations of form, it is exceedingly difficult to characterise 
the Anquinidjk by determinate characters: they may, 
however, be considered in external appearance as very 
much resembling a f/u/U or Millipede, so common in 
decayed wood. Tljj body is cylindrical, and perfectly 
resembles that of the Amphiah^pnida^ ; but, instead of 
having quadrangular plates, they are covered by imbri- 
cated scales, under which, upon dissection, are discovered 
the bones of die shoulder and pelvis ; in the sub-genus 
Peeudopuis this affinity to the seps-lizards is carried so 
far, that on each side of the vent there is a small protu- 
berance, furnished with a litde bone analogous to the 
femur, and belonging to a true pelvis concealed under 
the skin. The well-known slow or blind-worm of Eu- 
rope is probably the type of this family ; and if ye look 
for the disappearance of all these vestiges of the lizard 
structure, we find diem in the slow-wonns of America. 
The truth, however, is, that the doctrine of types depends 
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almost entirely upon that knowledge which is gained by 
analysis ; and in regard to thi^ present group, it is im- 
possible to determine whether a part of the dipod ophi- 
dians do not really enter into this circle, or whether 
they belong to the Saures, We therefore proceed to 
the two typical families. 

(144.) The Coluber r Oil?, or true snakes, are consi- 
dered by M. Cuvier as following the slow-worms — a dis- 
position which in every'«respect is natural, because it is 
demonstrable by analogy. The point of junction, however, 
has not clearly been ascertained. M. Cuvier, speaking 
of the genus Tijphlops, observes that they are small 
snakes, which, on a careless glance, resemble slow-worms. 
On entering upon this family, however, wc find most of 
the characteristic properties of the ophidian reptiles 
highly developed : one of these is the power of dilating 
the throat to such an astonishing degree, as to admit the 
swallowing of animals much thicker than the serpent 
itself. The following anatomical facts \v.ill explain this. 
The tympanic bone, or pedicle of the lower-jaw, is mo- 
bile, and almost always suspended to another bone, 
analogous to the mastoidian, attached on the cranium 
by muscles and ligaments which permit its moving : 
the branches, likewise, of this jaw arc united to each 
other, and those of the upper jaw to the intermaxillary 
only by ligaments, so that they can, in a greater or less 
degree, be separate<l. The palatine afehes are also move- 
able, and are anned with sharp teeth curved backwards ; 
but these teeth are fixed, a^id are not perforated like 
those of the next family : the branches of the upper 
and under jaws arc furnished for their entire length with 
these teeth : there are consequently four ranges in the 
upper part of the mouth, and two in the under. Such 
apjjear to be the leading anatomical peculiarities of this 
family, the most numerous in species, and in the vari- 
ations of their forms, of any in the whole tribe. The 
suli-divisions, consequently, are very many; but as these 
have h(‘en made with the sole object Of distinguishing 
structure, without any reference to the affinities and 
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analogies of the natural series^ tlieir bare enumeration 
in this part of our work would be devoid of all popular 
interest. It will be enough, therefore, if we glance only 
over the series, as given in the Regne Animal, and touch 
upon the most remarkable genera. The genera Tortriuc 
and Uropcltia still retain many of the characters of the 
slow-worms, or Anguinidre : but among the gigantic 
boas of the New World, the mastoidian bones being 
detached, the jaws are capable qf an enormous dilatation. 
Few of our readers but must have heard of the Boa con-> 
strictOTy as being one of the most gigantic serpents in 
existence, and whose history would be termed incredible 
but for the united testimony of all travellers who have 
seen its maturity of growth in its native regions. Young 
individuals are frequently in our menageries, but they 
arc mere pygmies in comparison to the adults, which 
have been ofttni found to exceed forty feet in length. 
Of this group, which includes several minor divisions, 
all the species ^npp(*ar to be restricted to the tropics of 
America, wliere they represent the pithons of the Old 
World, a race of e({ual magnitude to the boas. Then 
follows a host of genera and sub-genera, differing chiefly 
in the size, number, and pattern of their scales. These 
insensibly lead us to the European snakes, of which the 
Coluber nntrijo is the best known example : it may be 
handled without fear, for it never bites but in self-de- 
fence, and even then not at all dangerously. The largest 
serpent found in Europe is the four-striped {^Coluber 
F.lnphis), which sometimes exceeds six feet in length ; 
while that represented by the ancients as the companion 
of Esculapius (C. Eftmlapit), is still found in Italy and 
the southern provinces a^ljacent. The foreign snakes 
of this family, as remarked by Cuvier, are innumerable, 
some remarkable for the vivacity of their colours, others 
for the regularity of their markings, yet few attain 
to a large size, besides those we have already noticed. 
Finally, we may terminate this division with the very 
singular genus Arhrochorduft, a serpent of large dimen- 
sions, and peculiar to the island of Java ; it is entirely 
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covered in all its parts with small uniform scal^, each 
of which is slightly raised and marked with three 
ridges, 

’(1 45.) The family of Crotalid;6j as containing the 
most terrible serpents of the whole tribe^ is. pre-emi* 
nently typical of the ophidian or serpent reptiles. 
These terrific beings, from which, but with a solitary 
exception, the kingdoms of Europe are happily free, 
infest the wanner regions of America, Asia, and Africa ; 
arul by and from their venomous fangs can inflict almost 
instant death. They possess, as M. Cuvier well ob- 
serves, a “ very peculiar structure ” in their organs of 
manducation, abundantly sufficient, indeetl, to justify us, 
did no other reasons exist, in viewing them as a primary 
division of the whole tribe. 

(146.) The truly venomous serpents have isolated 
fangs, from which the poison is distilled. “Their upper 
maxillary bones are very small, and supported on a long 
pedicle, analogous to the external pterygoid apophysis 
of the sphenoid, and are very mobile. There is fixed 
in them a sharp tooth, pierced by a small canal, v/hich 
gives issue to a liejuor secreted by a considerable gland 
situated under the eye. It is this fluid, flowing into 
the wound made by the tOoth, which carries destruction 
into the body of animals, and produces effects nmre or 
less fatal, according to the species of the serpent from 
which it comes. This tooth is concealed in a fold of 
the gum, when the serpent does not choose to make use 
of it ; and there are behin(\ it several genus dcstinetl to 
replace it, if it should be broken in a wound. Natural- 
ists have named these venomous teeth moveable fangs, 
but, properly speaking, it is the maxillary bone which 
moves : it bears no other teeth whatsoever, so that in 
these serpents it is only the two ranges of palatine teeth 
which are visible in the roof of the mouth.'" * In other 
respects this family, at least in its external characters, 
does not differ very remarkably from the last. Their 


• Cuv. 
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head, howevef, is largt^ behind, and possesses an aspect of 
ferocity, well suited to their natural character : the jaws 
are very dilatable, and the tongue remarkably extensible. 
Such of the species whose mode of reproduction is best 
known, bring forth their young alive ; lienee their com* 
mon name Viper it ^ which, as M. Cuvier remarks, seems 
to be a contraction of vwipnronH. In the majority of 
venomous serpents, the vuv laehrymniea exhibit a re- 
markable modificatibn, inasmuch as the lachrymal canals 
immediately pour the tears into the nasal fosses, without 
deposit iuff them in the iiitennaxillary reservoir. Another 
peculiarity belonging to this group must also be men- 
tioned ; it consists of a deep bole, or perforation, behind 
each nostril, the ust* of which has not yet been dis- 
covered. 

(14?.) A general sketch of the difftrent groups com- 
posing this family, is all that will interest the general 
reader ; since their true aftiuities remain for future in- 
vestigation,- aud their scientific details will he given 
in another plaee. Wo enter among the poisonous ser- 
|ients, either hy tho Aehrorhoj'ffm Javensisy already no- 
ticed, the genus Sepidon of Merrem, or perhaps by that 
of Naia, formed of the Cobra de Cnpefhfi, or hooded ser- 
pents, of the Hast Indies. M. (’uvier places the first of 
these ser|>ents at the termination of the family Colug 
beridfr, and just before the present division. Its precise 
situation depends uiion analysis ; hut there can he little 
doubt, judging from its general appearance, that it re- 
presents tlio AmpkishtenrPy and consequently the AnyuitUe 
or slow-worms. The Cobra de Capello (ji Portugue?se 
name signifying the snake with a hat or hood) liears 
the rasorial designation of two eyc-like spots, in the shape 
of a pair of spectacles, marked on its back, from whence 
it is termed, amongst us, the spectacle-snake. It is 
one of the most deadly serpents of the East, and when 
irritated has the power of raising the anterior ribs, and 
drawing them forward, so a.s to dilate this part*of the 
body into the appearance of a hood or cowl, on each 
side of the head. There seem to be several species,^ 

VOL. IJ. L 
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forming the modern genus Naia* : most of these are 
tamed by the I ndian jugglers, who extract their poisonous 
fangs, and then teach them to dance to tlie sound of 
music. Another species inhabits Africa, where it was 
formerly looked upon by the ancient Egyptians as an 
emblem of the divinity, and worshippt^tl accordingly, 
("lose to these M. Cuvier places the true vipers, called by 
the barbarous name of Vipera by Daudin, but to which we 
now restore the classic appellation, 'fhe plates of the 
head, %vhich in the genus Naia are very similar to those 
of the adder’s, are imbricated (like those of the back) 
among the true vipers. Novertheless, so closely do these 
poisonous reptiles resemble the Colnberidri*, or non- 
vonomous serpents, in their general aspect, that Linmeijs 
confounded them together. The vipers, however, have 
poisonous fangs, which the snakes have not ; yet in both 
t!ie plates of the under part of the tail are double; while 
they are easily distinguished from the CrotaikUp, or rattle- 
snakes, by not having the hollow excaijations behind 
the nostrils already alluded to. The genus Se.pedtnu 
observes M. (hivier, is only separated from tlialof Ophis 
Sw., or tin; true vipers, by the head being covered with 
plates, similar to the snakes (Colnbvridn). The com- 
mon viper of Europe (^W. Berns Jdn.) is well known, 
hut, from being subject to considerable? variation in co- 
lour, has been multiplied into many species: sometimes 
it is found entirely black. Jinmediatcly after these 
genuine vipers, we place the hornctl species ol’ India and 
Africa, among which is the famous (>r«.s7c.y, remarkable 
for its fatal venom, and for the two little horns, or rather 
poij\tcd hones, placed immediately over each eye : they 
give to the animal, which is entirely of a livid grey, a 
most terrific appearance : another species, the plumed 
vijjcr, is found in Africa ; but this, insteiwl of liorns, has 
the eyes surmounted by tufts of short thread-like fila- 
ments. Next in order come the most formidable and 

'* A now and boauti(\n Hiiorios alHoH to this hnn lK?(*n tli'^coverfd and <U*- 
i^cr.hod hy Dr. ('.inter, in the A*iat)f xx. 88. pi. 10., under the 

«u^-gt'ncrio iianio «>f IJatund/yint ophiophanus. 
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deadly of all serpents, namely, the Crotalida) or rattle- 
snakes, a small but very remarkable group, celebrateil 
for the subtlety of their poison. TJie rattle-snakes of 
America are ])robably typical of this division, and are 
the only ones, in fact, which possess Uie instrument so 
called, and to which the name can be properly afiplied. 
As these reptiles are frequently brought to this country 
alive, they need not be particularly described. We shall 
merely remark, in this place, that these and such others 
as belong to this sub-family, are well distinguished from 
the preceding by having a round hollow hole, or per- 
foration, behind each nostril : the rattles increase with 
age, and an a<lditioiial one is gained each time the rep- 
tile casts its skin. All the s])ecies are natives of Ame- 
rica. They move slowly, and seldom bite unless provoked, 
or w'heu seizing their prey : the scales on the head are 
similar to those of the body, but in the sub-genus Cro- 
tolophorna these plates are large. The Trigonocephaly 
or angular-heai.^ed serpents, are equally venomous with 
tlie rattle-snakes, but are destitute of any caudal appa- 
ratus for occasioning noise. Some of these, as the 
genus T'isiphont\ have the tail terminated by a sting, 
and the genus Crnffpidocephahm is known by the sub- 
caudal scales being double, and those of the head and 
back being similar : other peeuliarities belong to some 
of the species, but they are of minor importance. We 
ptiss, therefore, to the Flafitriurr, or Hat-tailed water 
serpents, placed by Al. CUivier in this family, on account 
of their teeth ; by which, as he justly concludes, they 
an? rendered essentially <lifFerent from the JlgdrojdiidfC, 
or true aquatic serpents already mentioned : in these the 
heiid is enveloped with jdates, those of the tail are 
<louble, this part lieing coinjiresscd in the form of an oar : 
hence it is ])robable that tliis is the jwint of union be- 
tween the HgdrophidfB and the Crotnluhe. After tlu '^t* 
are placed cert aiii genera (whose true allini ties, however, 
are very ambiguous), which agree with the vi)x4s, ex- 
cept that their subcaudal plates are more or less simple ; 
these genera are Trimesin’tis^ Ophivephalus, and A(un^ 
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th&phiir, toe tail of the latter being armed, like that of 
Tisiphone, with a sting. Finally, we tnay separate, as. a 
distinct division of this family, the Einpsirue, eminently 
distinguished by having no power of dilating their jaws, 
which can hardly separate behind, in consequence of the 
shortribss both of their tympanic and their maatoidian 
bones : hence it results, that the head, like that of Tor- 
trix and Amphifthama, is altogether of a piece with the 
body. The most common species (E. lemniscatvs) is 
elegantly marked with black rings, three by three, upon 
a white ground. All these serpents appear to be harm- 
less. 

(148.) AVehave thus, from the indications given in the 
Rf'yne Anhualy endeavoured to throw the leading groups 
of the CrotnMfP or venomous family, into something like 
a circular series ; but as the whole require a detailed in- 
vestigation, we merely look upon this disposition of the 
groups, as the first rude process of arriving hereafter at 
a better knowledge of their affinities, (’ertain, however, 
it is, that there are no want of types connecting the Cro- 
tnlidpp to the ColuhpridcPy while the P/nturi of Latreille, 
placed by M. Cuvier iinmeiliately l^eforc the UydrophidfP 
8w., renders the connection between this latter family 
and the CrofaZ/rtf^piTidisputable. lletwecn xhe Hydrophidip, 
or aquatic serpents, we have, for the present, arranged 
the Amphisbfpnfpy already described, and this closes our 
survey of the Ophidps, or serpents. 


( HAP. XI. 

OK TIJK SAIIKES OR LIZARDS. 


(llf>.) Pnder the order of Saitres, the saurian rep- 
tiles, or lizards, we comprehend all those furnished With 
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feet ; having an active, lengthened body, teminating in 
a tail, and covered with small scales, but not with 
shields or plates, as in the crocodiles and tortoises ; such 
reptiles are known in common language as lizards and 
chameleons; and they constitute the second, or sub* 
typical order of the class of reptiles. ijjf, 

(150.) The general characters most prevalent in this 
assemblage of animals may be thus briefly stated. In 
their external foriYi they may be comi>ared to thick-bodied 
serpents, furnishe<l with feet : ' the mouth is always 
armed with teeth, and the skin is protected by small 
scales, more or less crowded : they are all provided 
with a tail, which is generally very long, thick at the 
base, and pointe<l at the end. In such as pass into tlie 
uerpents, the feet are very small, and arc sometimes con- 
fined to one pair. They are well distinguished, also, 
by many anatomical peculiarities; the heart is com- 
posed, like that of tortoises (Ciielomdks), of two auri- 
cles, and of 8 ventricle, sometiines divided by imperft?ot 
partitions : the ribs are moveable, attached to the 
sternum, and capable of being raised or de})resBed for 
respiration. Their generation is almost universal! 
oviparous; the eggs are more or less hard, and the 
young are born with the form of their i)arents. The 
whole of these reptiles are carnivorous, living upon 
other animals of inferior size and strength to them- 
selves, in a living stau?, such as small birds, worms, and 
insects: their dig€?stion is very'^slow : they eat but sel- 
dom, and never drink. In their motions, the majority 
arc possessed of peculiar agility upon land, for none of 
them, like the crocodiles, inhabit the w'ater. They 
ascend perpendicular avails and trees with nearly as 
much swiftness as if they Averc running upon a level 
surface ; others, as tlie chameleons, although not active, 
have their feet adapted solely for grasping and climbing ; 
while the geckos, or nocturnal lizards, as we have often 
witnessed in Sicily, run over the ceiling with their 
backs downwards, as quickly as if they were upon the 
ground. 

Jt. $ 
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(151.) The arrangements proposed for the great as- 
semblage tio>v before us^ are almost os numerous as the 
authors who have written upon them ; nor would it be dif- 
ficult to make just as many more by different hands,” 
provided these Ueptiles are to be viewed as an isolated 
group^^l^aving no relations or resemblances to the other 
portions of the animal kingdom. To occupy our few 
remaining pages, therefore, with columns of technical 
names, would neither interest the scientific naturalist 
or the general reader ; the former will find all these 
enumerated or abridged in the admirable descriptive 
volumes of MM. Desmarest and Bibron ; and the latter, 
we are persuaded, would rather be interested by a 
sketch, however imperfect, of the natural arrangement 
of the groups, according to our usual principle of show- 
ing their relation to other animals. Cuvi<T has de- 
signated the primary divisions, and has omitted most of 
those sub-genera to which we have objected. It hfxs been 
customary, and even still is, to divide the ^whole of the 
lizards into two great groups, — the one with short and 
thick tongues ; the other, where this member is long and 
Jlender. This is precisely analogous to the old divisions 
of ornithology into land and water birds: both are 
true, abstractedly, but such characters in either case are 
not enough ; neither are they natural, because there 
are groups, as among the skinks, which are neither one 
or the other ; and because they bring together, under 
one head, animals of the most opposite structure and 
appearance. Nevertheless, we find that the formation 
of the tongue, when combined with other characters, 
leads to important results. Bearing this in mind, 
shall now divide the whole order into the' following 
primary groups or families : — 1. The CuAAiELKONiJOiB, 
or chameleons, whose tongue is of immense length, but 
obtuse, and whose feet and tail are both scansorial. 
2. The louANiUiE, or Iguanian lizards, having short 
thick toifgues and palatine teeth, the tail long, and the 
scales upon tl)e belly not imbricated. 3. The J..aceb- 
T!NU)A3, or typical lizards with small head, thick neck. 
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and very long forked tongues. 4. The SciNcoiDiR, or 
serpent lizards, with short feet : and, 5. The Aoamida;, 
or frog lizards, where the head and body (in the typi- 
cal examples) are depressed, the latter very wide, and 
the belly and tail covered with imbricate scales ; they 
have no palatine teeth, and bear a strong resemblance, 
in many instances, to frogs.' The four first of these, 
with slight modifications, constitute primary groups in 
the arrangement of Jicgne Animal ; but the. fifth, 
which is there mentioned only as a genus, we have ex- 
alted to the rank of a family, for reasons which will 
subsequently appear. A slight notice upon each of 
these is all that our remaining space will admit of. 

(152.) The CiiAMKLKoNiDA?, or chameleons, are dis- 
tinguish^ at first sight from all others by having scan- 
sorial feet, similar in their general structure to those of 
jjarrots. There are, indeeil, five toes to each foot, as in 
the generality of lizards ; but these are divided into two 
parcels, one of two, the other of three toes, and each 
parcel is united together as far as the claws. The 
tongue also affords another remarkable character : it is 
fleshy, and capable of an enormous elongation ; the ex- 
tremity is thickened or club-shaped, and is furnished 
with a viscous secretion, by which the small insects at 
wliicli the tongue is thrown arc glued, as it were, to the 
end, and instantaneously conveyed to the mouth. The 
chameleons, indeed, are some of the most extraordinary 
animals in creation ; they seem scarcely to possess the 
power of motion, for they walk with the greatest circum- 
spection, and will frequently remain hours almost im- 
moveable. Their eyes are unlike those of any other 
lizard : they are large and prominent, but so much 
covered by the scaly skin of the orbits, that there only 
^appears a small hole in the middle, opposite to the pupil ; 
they may thus be compared to a tea-cup inverted, the 
bowl of which represents the part covered, and the rim 
round the stand, that through which the animal sees : but 
this is not all, for it is no uncommon thing to see the 
animal directing its eyes in two different ways at once, 
L 4 
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one eye sometimes looking forward, the other backwards, 
siilew'ays, or upwards. This cu^io^ls fact we have re- 
peatedly witnessed, having kept these animals alive for 
many months : they were brought from Egypt, and 
lived perfectly well in the hot climate of Malta. The 
tail is long and prehensile ; and the head is generally 
galeated, or raised in the form of a crest or hood. The 
whole of these extraorilinary reptiles are confined to the 
hot latitudes of Africa and India, whore they live en- 
tirely upon insects, and no doubt seldom or never quit 
the trees, rhe common species is said to have been 
found in the south of Spain. 

The Iouanid^:, or Iguana lizards, are so 
called from the name given to many of tliein by the na- 
tives of Tropical America, where the most typical exam- 
ples are found. The group, howcv(T, is a very large 
one, and comprehends several genera much diversi- 
fied ill appearance, but yet possessing many common 
characters. On a partial analysis of this .group, we can 
come to Tio other opinion than tliat it accords with those 
we have elsewhere denominated families ; and that its 
next division is naturally into genera, and not sulvfarai- 
lies. Under this impression wc shall arrange the whole 
under the five following families, which hy our analysis 
turns out to lie a perfect circle, ("ommeucing with 
PtiAXYOACTYLus, WC puss, by ineaiis of the sub-genus 
Phyllurm Cuv. to ScEiiUo: the sub-genus Cyclura 
leads us (probably by Amblyrhynchus) to the two types 
of Iguana ; namely, liatiUiiiCus and Iguana proper: 
Ophryeasa passes into PonvcHnus by means of Bnichy- 
lophm : Nornps again leads us to Anolis ; Irom which, 
by means of Stvjiodartylux, we return agaiii to Platy- 

DACTYf.US, 

(15<1>.) The Platydartyli are the geckos, or nocturnal 
lizards. 1'heir flattened form and broad head gi*^es to 
these reptiles a very striking and a peculiarly disagree- 
able appearance ; hence, although timid and harmless, 
they are always regarded by the vulgar as venomous and 
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highly dangefous. Besides the depressed form of the 
body, they are eminently distinguished by having the 
feet palmated, or rather lobed and dilated into disks, 
analogous to the coots and phaleropes among birds, and 
to tile crocodiles among reptiles : the toes, which are 
of nearly equal length, are generally terminated with re- 
tractile claws like those of rapacious animals; in the 
present case, however, this structure is not intended to 
secure their prey, which merely consists of weak insects, 
but to enable them to gain a firmer grasp. These dis- 
gusting little creatures are very commonly seen in Italy, 
running during night or in cloudy weather on the top of 
the Ceilings of old mansions. The eyes are very Ifirge, 
and the pupil contracts from the influence of light like 
those of a cat : the jaws have a range of very small 
crowded teeth, but there are none in the palate :• the 
skin resembles shagreen, and the eyelids, which are very 
short, give to their physiognomy a striking and pecu- 
liar aspect : the tail has circular folds, like that of the 
genua AnoUft. 

(1/5/5.) The genus StdUo has the depressed head and 
body of the geckos, and inuoh of the same forbidding 
appearance ; hut their toes are not lobed, and their tails, 
although sometimes broad, are encircletl by rings of 
strong spiny scales, which gives them a very peculiar as- 
pect. The passage to these from the last group is beauti- 
fully marked by the broad-tailed lizard of New^ Holland ; 
then comes the Indian Urnniastrix, and the true stcllios 
of Africa : the fourth sub-genus appears to be Oyclnra 
('uv., hut we have not been able to determine the fifth. 
All these have a narrow neck, and inmost cases a head 
much enlarged behind. 

(1.5().) The next genus is Iguana proper: it is 
immediately to be distinguished from the last by the 
attenuated and ringless structure of the tail, by the pre- 
valence of dorsal crests upon the hack, and by the posses- 
sion of palatine teeth. In one of the sub-genera {Baftu 
lifcns) the hind head is enlarged, as if it was covered 
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with a sort of helmet or hood^ and a high fin-like crest 
extends along the back and tail of the males. They in- 
habit the Old World, while the true Igunnart are confined 
to the New. These latter are very large lizards, of a lieau- 
tiful green colour elegantly varied, and with a hanging 
}) 0 uch under the throat, which seems analogous to the 
dew -lap of the oxen : this pouch can lx* inflated, but un- 
der wliat circumstances is not exactly known. All the 
sub-genera have the tail more or less surmountotl with 
spines ; but in the genus Polychms^ which next succeeds, 
the tail is not only simple and round, but is more or less 
prehensile ; thus we see the cliameleons represented un- 
der a different form; and having got a representation 
of the aquatic type, or Emydosaurea, in Plfitydactylns, we 
find the scansorial at the other end of the circle, under 
the form of Polychnis. The genus which intervenes 
between the last and that of FlatydaHijluHy appears to 
l)c* Anolitty composed of the goittTeil lizards : we infer 
this for two reasons ; first, because Norops seems to 
hold an intervening station between Polyc.hrna and 
Anolk ; and, secondly, because the goitered lizards 
have a small disk on each of their toes, thereby indi- 
cating their close relationship to the geckos : they are, 
liowever, dillerently formed in other respects, for they 
all liavt* an enormous gular pouch, and some of them — 
])erhap8 the most typical — have a crest of spines similar 
to the true lyuanast. To connect these with the geckos, 
or nocturnal lizards, we make use of the sub-genus 
nodactylas, which evi(lently«is an aberrant form, since the 
five types, of Pla^dactylus arc all furnished with disks 
to their toes. Nothing of [)opular interest, yet known, 
attaches to these reptiles, and we shall therefore proceed 
to the next family. 

(157.) The LACERTiOii*:, or slender- tongued liz:ards, 
form a less numerous, hut a much more elegant family 
than the last : their head is small, and is not larger in 
its circumference than the neck ; hence there is no per- 
ceptible division between the head and body. This strut- 
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ture imparts an additional gracefulness to these eluant 
lizards, of which there is not a single example among 
those we have just left ; they are, moreover, without any 
of those dorsal crests of spines on the head, back, and 
tail, which are so common among the Iguanian lizards: 
none of them have gular pouches, and the tail, except 
in one or two genera, is invariably long, rounded, and 
smooth : the tongue is very long, more or less forked after 
the manner of serpents, and capable of much extension. 
Most of the Kuropean, and nearly all the British lizards 
belong to this group ; the genera and sub-genera of 
which, however, we have only partially analysed. The 
singular genus Leiokpis of Cuvier forms a beautiful 
passage between these and the IguanidfCy by means of 
Polychruft : its tongue is highly singular, and shows the 
union of those characters which belong on the one hand 
to the J(juanid<v, and on the other to the lAiccrtida\ 
There arc no very large or remarkably shaped lizards in 
this family, excepi, perhaps, the HydromureSy or crocodile 
lizards, most of which are from South America. They 
derive their familiar name from being above the ordinary 
size, and having a low double crest of spines upon their 
compressed tail. Like their prototypes, also, they are 
mostly found among the rank herbage of savannahs, 
and on the sides of rivers ; the analogy is still further 
preserved by the scales of the Hydromurett being irregu- 
larly hexangular, so as to resemble the plates or buck- 
lers with which the skin of the crocodiles is defended. 


One of tliese, indeed, the Heladerma horridum {fig. 41.) 

41 has the scales upon the 

head anS some parts of 
the body raised in the 
middle and angulated on 
the sides, so as to give a 
perfect miniature resem- 
blance 'to the platei^^ on 
the shells of the tortoises. We are entirely unac(^uainied 
with tliat genus which should fill up the interval he- 
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tween Hydrosaures and Leiolcjns, but we suspect that 
it will be com|X)sed of several of the sub*gencra» which, 
at present, we have placed provisionally among the 
Agamiilfp. 

(158.) I'heSoiNooiDiE, theskinks,or the serpent-lizards 
— the sixth and last family — are so called from tlieir 
general resemblance to snakes, with which, in fact, the fa- 
mily is absolutely blended. They are immediately known 
by their very short feet, by their lengthened body and tail, 
and by being, for the most part, covered with serpent- 
like scales : the head is small and smooth, and the toiigtu' 
is not capable of extension. As this is the group hy 
which nature blends the lizards with the serpents, the 
feet, as being the principal mark of distinction between 
the two tribes, arc subject to considerable variation iji 
the minor groups : they are generally four, but some- 
times only two ; and even these frequently appear more 
as appenrlages than as perfect meml)er8. The scales an- 
shining and imbricated ; that is, layuig one upon the 
other in the manner of tiles upon a roof. Besides, the 
palj)able affinity which these reptiles bear to the slow- 
worms, or Anguidtp^ is obvious to every one : and finally, 
the jaws are provided with a row of small and crowded 
teeth ; but all these characters are subject to much va- 
riation, and several of them disappear, or assume new 
modifications in the minor groups. The common skink 
(Srincus qffivinaliit') may be taken as a type well calcu- 
lated to give the reader a tolerable idea of the whole fa- 
mily. As no general description, however, will give an 
accurate notion of the wonderful manner in which na- 
ture has advanSed from the lizards to the serpents, we 
shall enter into some of the details of tKe five principal 
groups into which, with (.’uvier, we have arranged 
these reptiles; namely, — I, Seine us ; 2. Svps; 

4. Chnleidps ; and 5. Chirotes, 

(Ji 59.) The first is the genus Scincus, or the galley- 
wasps of the West Indies. They have four short but 
strong feet : the l)ody is almost of equal length with th^ 
tail : the head and throat are not swelled, nor is the former 
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furnished with a casque or crest, like that of the chame- 
leons. In some, the shape of the hotly is fusiform ; but in 
otliers it is more or less elongated ; while several put on 
nearly the cylindrical form of serpents, closely resembling, 
in general aspect, iha Anguvlaty or slow-worms. The toes 
of tlie feet are unconnecte<l, except at their very base, and 
are all provided with claw^s : the muzzle in some, as in 
the common skirik (iV. officinnih), is sharpened and 
raised ; hut in others (as S, rufescemt) it is obtuse or 
blunt. The sub-genus Tifiqua Gray, differs from the 
former by having no teeth in the palate. 

(1()0.) ^'he differ from the sk inks, properly so 
Called, by having a more serpent-like hotly, perfectly similar 
to that of tile blind- worm : the feet, also, are stUl smaller : 
another advance is made towards the serpents by the 
lungs Ijeing somewhat unequal : the feet have five toes, 
the hinder of which are unequal ; but in the sub-genus 
fji/goffoma those members are much shorter, and of 
nearly the samedongth. In Tntradfivti/lus, one of these 
toes disappear, leaving but four ; and these, again, are re- 
duced to tiiree in the Trufnctglus devrcamim : the same 
miinber of toes are seen in the sub-genus Zygtm, but 
then they are remarkably small, and the feet are very 
short. Finally, in the Motiodnctgliis angnina, the toes 
altogether disappear ; and tliis reptile has no other vestige 
of feet, than what M. (Juvier terms small stilets, which 
are not divided at th(’ir extremity. This curious reptile 
inhabits Southern Africa. 

(Kil.) 'rhe Bipca seem to form a third division 
of the family ; we now enter upon reptiles so similar 
to snakes, that, as M. (’uvier observSs, there seems 
hut one step from them to the slow-worms. In fact, 
this genus, with all the habit or general aspect of a 
nevertheless is entirely <lcstitute of fore feet, the 
indicatioiis of which, however, may be detected by 
the enioplates and clavicles which are concealed under 
the skin : the hind feet still remain visible, but th^y are 
so small as to appear almost useless. In the sub-genus 
f^ggop'us there is a range of pores in front of the vent. 
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In this group, M. Cuvier places the Bipes lepidopofifis, 
an extraordinary reptile of New Holland, which he thus 
notices ; The scales of the back are carinated, and tlie 
tail twice as long as the body. Its feet at the exterior 
exhibit only two small oblong and scaly plates, but by 
dissection may be found a femur, a tibia, a peroncum, 
and four Iwues of the metatarsus, forming toes, but 
without phalanges ; one of the lungs is only half as 
large as the other. It lives in mud.*' (Griff, Cur. p. l6l.) 
The scales of the body are not mentioned, and unfortu- 
nately we cannot find a specimen of this interesting rep- 
tile in the London Museums. Is it not the type of the 
sirens and Amphibia among the Satires ^ But to pro- 
ceed: the African Scelotes of Fitzinger is a Biprs, desti- 
tute of pores, but whose feet terminate in two unequal 
toes ; while Btfgophus, a Brazilian genus, resembles Lc- 
pidopoda in its undivided, but more ])ointed feet, and 
all the scales are smooth. Wagler gives the generic 
name of Bipea to a reptile (Lacerta npada Pall.) which 
by no means agrees with the definition of (’iivier, inas- 
much as it is entirely destitute of feet, the situation of 
the hinder pair being, however, marked by the rudi- 
ments of very short thighs, so that the metatarsus is ob- 
solete. (See /con. Amph. pi. l i.) All these sub-genera, 
indeed, require a complete revision. 

( 1 ()2. ) The ClKitcides, like the Seps, are very elongated 
lizards, Avith aji appearance very similar to serpents ; but 
their scales, instead of being imbricated, are rectangular, 
and form (like those of tail in common lizards) 
transverse hands, distinctly marked. The number of 
toes arc variahU in the diflerent sub-genera. Tlie first 
division of this group have a furrow on each side of 
the trunk, and the tympuiiuin is very apj)art‘nt. They 
are related to Cordylua a.s the Seps are to the skinks, 
and in many points of view appear to conduct us to the 
Ophiaauri and Paeadajmfa. The Lnverta seps of Lin- 
meusj which is considered the type, has five toes, but 
ihe Saurophia of Fitzinger has but four. 'J'he second 
tUvision has the tympanum concealed, and seem to lead 
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dixectly to the Bimanes y aod through them to the glow- 
worms : here again, as in the former division, we find 
several small sub-genera, mostly founded upon a single 
species. One has live toes ; another four on the anterior 
feet, and five on the hinder : one also has but four 
toes on all tlie feet. Finally, little dependence can 
now be placed on organs, which, in other natural groups, 
serve to characterise classes and orders, that we come to 
a species where some individuals have three toes, others 
five, and others again but one. Such, at least, is the 
opinion of M. Cuvier, who notices this extraordinary 
fact nearly in the following words : The Chaicifie 

figured by Lacepede (pi. 32.) has five toes before, and 
three behind ; but these toes arc so exceedingly minute, 
that they arc reduced to small tubercles; and are so 
littU' apparent, that the species has been regarded some- 
times as having tliree toes, and sometimes but one.'" 
{Griff, Cur. p. l6*2.) It has thus been formed into three 
different genera. by the continental methodists, having 
received the names of Chanumuirny Ckalcis Cophias, 
anti Culubus ! 

(1()3.) The last division are the Chirotvs, 3'hoy 
resemble those reptiles we have just quitted in their 
vertici Hated scales, but they are distinguished from 
them by wanting the hind feet; in other respects they 
agree with the Aruphi.sba'iia^, particularly in the obtuse 
form of their Iiead ; but then, again, they differ in pos- 
sessing two short anterior foot, which those serpents ar(* 
without. Of this division, o?dy one species is known : 
the Chirotes huuhriroidefi {Ijocertn /umbriroides ^^haw), 
a native of Mexico. Its organisation is very peculiar : 
it is eight or ten inches long, as ‘thick as the little 
finger, flesh-coloured, and covered with about 220 semi- 
rings on the hack, and as many on the belly, which 
meet on tlie sides. The feet are four-toed, with the 
vestige of a fifth : they are attached by oinoplates, cla- 
vicles, and a small sternum ; but the head, vertebra?, 
and the rest of the skeleton resembles the Amphhhanup: 
the tongue is slightly extensible, and ends in two small 
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horny points : the eyes are very small, and the tym- 
panum completely covered by the external skin : the 
lungs are une<jual, as in the generality of serpents, one 
being large, the other very small. 

(l()k) 'riie last family we have named the Agamid,*, 
or frog-lizards, thereby intending to denote the fat- 
bodied grouj)s of which the orbicular lizards of Cuvier 
form the type (^Phry)io(foma W&glcr), Hitherto, how- 
ever, they have never been thus designated ; and not 
having personally examined several of the sub-genera, 
we have not been able to give the contemts of this group 
that degree of finish which hereafter we hope to ac- 
complish. (xenerally speaking, they are mostly short- 
tailed d(‘pressed lizards, with large bellies, narrow necks, 
and widened 'heads, so as to resemble, in a great measure, 
some of the 1 guanii>a 5 ; they have not, however, the 
})alatine teeth which distinguish lyuntni, or the broad 
spiny-ringed tails of Stellio, Some lew of the sub- 
genera, indeed (forming the genus f,ojtln/uni (iray), 
have spiny crests upon the hacik and tail, but we feel 
by no moans sure that these should not bo transferred 
to the lyuanuifPy near to limchyvephnlnu. Certain it 
is, however, that there is a decided alfinity between the 
skinks, or the SeiNeojiMC, ami Trophlurua This 

being admitted, we have next to ascertain if any, and 
what, lizards evince an affinity with tlie chameleons, 
because it is to tliat family that, in a circular course, 
we are to return. Now there can be no ciuestion that 
this affinity is shown in ilie sub-genus Lyrioccphalm-, 
where we have tlie head and the peculiar telescopic eyes 
of the chameleon, joined to the body, covered with im- 
bricate scales of an Ayami. Our only remaining dif- 
ficulty, therefore, is to trace the connection between 
these two extreme groups : this we have endeavoured to 


• MM Dumcril nnd Ribron have observed regarding Mr. Oray’i genus 
LcioCcphulus “llsont avec k*s Srinqiies une certauie rchhcmblanoe que 
nous alloiis ttouver compute dans les preinidres e8y»^efs du genre sutvant 
eelles qul fonnenr le groujic des Pnjcirotrtipcs Letctdirct {Troptduru* 
Wieg.;.” Erpctol. G6n. tom. iv. p. 3G0. 
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do in our systematic arrangement, where it will appear 
that the genus Draco stands as the most aberrant of all, 
occupying, in this respect, precisely the same situation 
in the circle of th<? Afjaniidcpf as the Pterodactyliy or 
flying lizards, hold in that of the Enalosaurks. The 
intervening forms which appear to connect all these sub- 
genera with Trapidvrns on the one side, and Lyrioce-' 
phalus on the other, will be seen in our synopsis. 

(165.) Some of the most singular shapes among the 
existing races of reptiles will be found in this family. 
The Phrynosomrij with its fat borly and short tail, im- 
mediately reminds us of a toad. Mcyalochilus has much 
of the same shape, but seems to have a large pair of 
rounded ears standing out from the sides of the head. 
Those of the sub-genera of Draco are most extraordinary 
reptiles : the Sitann has an enormous pouch under the 
throat, which it can swell out so as to appear like a 
Tetraodortj or porcupine-fish. Clamydosaurusy again, 
is provided witli an immense fringe round the throat, 
perfectly njsomblitig the broad collars worn by ladies of 
the present day. The flying lizards (/Imeo), however, 
even surpass these, for they possess a distinct pair of 
wings, attached to the sides of their body, supported by 
rays, and capable of being expande«l or folded at plea- 
sure. 'J’hese extraordinary reptiles, however, are by no 
means formidable : they are all of a comparatively small 
size, live in trees, and feed only upon insects. Of 
their peculiar habits, however, in other respects, we un- 
fortunately are at present ignorant. There can be no 
doubt that these wings are used to support them in the 
air, when leaning from bough to bough, much in the 
same manner as the loose skin performs that office among 
the flying squirrels. 

(166.) The philosophic naturalist will not fail to 
perceive that all the peculiarly-formed reptiles contained 
in the last family, are representations of such other 
animals only as, in their own circles, come in as the 
most aberrant type of all the five that form a circular 
group. Thus the dragons represent the Triylldcc among 
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fish, whose pectoral fins, as it were, are. turned into 
wings. Sitana is a perfect prototype of the Diodons, 
Tetraodoni', and other cheloniform fishes of the order 
Flectognathes, Some of the Agamidce have their bodies 
covered with spines, and thus remind us of the hedge- 
hogs and globe-fisli (^Diodon) ; while Phrgrwaomaj and 
the other orbicular lizards, represent the amphibian 
frogs. This, in short, is perhaps the most interesting 
group in the whole circle of the saurian reptiles ; and 
would repay, in popular and philosophic interest, more 
than any other, the labour of a complete and searching 
analysis of the whole, with reference both to its affinities 
and analogies. 

(l6‘7.) Thus fortified in our conviction that the 
natural arrangement of the reptiles would be in perfect 
unison with that of all the other vertebrated animals, 
we shall now coin])are the families of the saurians, or 
lizards, with the other groups here indicated. 


Analogies of the Saurian lAzards* 


Families of 
Lizards. 


Anahgiet. 


Orders of Classes f>f the Orders of 
Birds. Vertebratn. Fishes. 


LAOEHTiDiC. Climbers. Jnsesaorrs. Binns. Malacop. 

IcPANiDiii. Terrestrial. Jtaptorcs. Quadrupeds. Acanthop. 

SviNCOiDAi. [ Vca*e7niVrm"*te! ] Apodcs. 

Aoamida:. ***^^‘^’ Ampiiirians. Pleciog . 

CiiAMEULoNiD.*:. IIEPTILKS. Cartilag. 


In groups so immensely remote and dissimilar our sur- 
])risc must be excited at discovering so many points of 
analogy as the above table discloses, rather than our dis- 
appointment be expressed at not comprehending others. 
We have but scanty room for a full exposition of this 
tablty but a few remarks may possibly put the reader on 
the road for discovering more. The Lavertidee, as a whole, 
are the most expert climbiTs, for they run with ease 
up walls and trees perpendicularly, while the typical 
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Jguanida, from not having that power, always keep on 
the ground. These facts we know from personal obser- 
vation ; they are, moreover, without those dorsal spines 
common to the Tguanida*, and hence these two divisions 
represent the two typical orders of fishes, one having 
spines in their dorsal fins, the other none. The fish- 
like scales of the skinks, and tht*ir short, often obsolete 
feet, at once explains their analogy, as the short tail and 
frog-like aspect does of the Agamidm to the Amphibia ; 
their large and dilatable throat also makes them repre- 
sent the Plectognathesy or balloon fishes. But of all 
the analogies to be found in the whole class of reptiles, 
those of the chameleons are so remarkable, that we shall 
bring them in more detail before the reader. 

(168.) The chameleons are as perfect representatives 
of the parrots and the scansorial tribe of birds as it is pos- 
sible to conceive in two such different classes of animals. 
Different shades of green is the predominant or ground 
colour of lx)th.« In parrots it changes into «lifferent 
tints, according to the direction in which it is vic^ved. 
The same change is observed in the chameleons, but pro- 
duced in a totally different way. The tongues of both 
are thick and fleshy : among birds this is a very unusual 
structure ; and as the chameleons, by representing the 
parrots, necessarily typify also the Scansorcs, we find 
that their tongue exhibits the two great characteristics of 
that tribe of birds: it is thick and fleshy, like that of the 
parrots, but by its extraordinary powers of prolongation, 
it preserves at the same time a perfect analogy to the 
woodpeckers, the most typical family of the climbing 
birds. Let it be remembered also, that no other rep- 
tiles, or no other birds, possess this greatly extensible 
tongue, besides the chameleons in the one class, and the 
wootlpeckers in the other. If we look again to the tail, 
we find another beautiful analogy. 'fhis member, 
although totally different in each, nevertheless perfjfrms 
precisely the same functions to both animals : the convo- 
lute form it assumes in the chameleon, is for the purpose 
of entwining round neighbouring bodies, as branches of 

M 2 
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trees, &c., and of assisting the animal while climbing. 
Now such is the precise use of that singularly rigid 
tall given to the woodpeckers : it cannot, indeed, be em- 
ployed in clasping, but its stiff feathers are pressed 
against the trunks of trees ascended by the bird, and 
thus supports the body while in a perpendicular position. 
In both animals it acts as a backward haiuU We need 
only consider the manner of feeding, and the structure 
of the feet, in the woodpeckers, the parrots, and the 
chameleons, to admire how beautifully nature has made 
them representatives of each other. The toes of the 
chameleons, as we have already described, differ from 
those of all other reptiles in being divided into two 
parcels, one placed opposite the other : by this peculiar 
formation, the animal obtains an equal grasp all round 
the object upon which it trusts for support. Now this 
structure, so admirably adapted for climbing, is the great 
characteristic of scansorial birds, but more especially of 
the parrots ; where, as in tlie chameleon^ tin* soles of the 
feet are flat, and very broad. But however strangely 
those reptiles evince their relationship to the PsittacUlfH 
in their feet, they present us with a still more remarkable 
analogy to the typical climbing birds. Setting aside the 
similarity of their food, which is exclusively confined 
to insects, the mode of capturing it, in both animals, 
is not only precisely tlie same, but is entirely different 
from that pursued by all other birds and reptiles. The 
tongue is of an extraordinary length, fleshy, worm- 
shaped, and tipt with a viscid fluid ; it can be thrown, 
by certain peculiar muscles, to a distance of many inches 
beyond the head, and, striking with uneying accuracy, 
the insect in view, it is withdrawn instantaneously to 
the mouth : we have witnessed this in the chameleon, 
and every one knows that woodpeckers feed in the same 
way. Even the crested or helmet-shaped head of the 
chaipeleons may be explained by comparing them with 
those ornithological groups which they represent. The 
Scansorefty or climbers, the Rasores, or the Gallinaceous 
order, possess these ornaments or appendages in a pre- 



ANALOGIES OP THE CHAMELEONS. 


165 


eminent degree, and impart them almost universally to all 
genera having similar analogies : nearly every species of 
woodpecker has the head more or less crested, while in 
the hornbills, equally representing these groups, the crest 
assumes the form of a bony or keel-shaped helmet, as 
similar to that of the chameleons as can well be supposed. 
Nor is ther analogy of the chameleons to the Scansores 
an isolated resemblance in their own circles : traces of 
a mutual relation between the other groups may be 
detected^ as the following table wiU show : — 


Analogies of the Chameleons, 


Familioa of 
Lizards. 
Chamclconida;. 

Agamids. 

Scinootda\ 

I>acortiUie. 

Tguanidie. 


Analogies. 

Feet syndactylo; tail prehensile. 


Tribes of 
Perch crs. 
51cansures. 


wHh ?mngr "'““"‘'"‘■j Tenuirostre 
Feet remarkably short. Fissirostres. 


{ 


Climb among trees. Inscssores. 

Claws long, sometimes retractile I 
in the lizards ; nover climb. 3 **^*P*®^‘^*‘ 


The only birds which, as a whole, have their wide 
throats ornamented with ruffs of feathers, are the hum- 
ming-birds and the common ruffed sandpiper, both 
being tenuirostral types. CUimydosaures, Sitana, and 
even Draco thus find their analogies among the hum- 
ming-birds. The three other columns singularly agree, 
for ihc LnceriidfPy like the Insessorc.ft^ have the greatest 
powers of prehension, while the offensive nature of the 
dorsal spines in the typical fguanidee evince to us 
that one type in the circle is hurtful, though far 
less so than the Crotalida*, or poisonous snakes among 
the serpents, Vhich again repn*8ent the Iguanidce, by 
their large and heart-shaped head, and their narrow 
neck. In the fork-tongued lizards, on the contrary, as 
well as in the Coluberidce^ or harmless snakes, th^ head 
is small, without any external separation from the 
trunk. We could pursue this most interesting subject 
much further, did our space permit. But enough has 
M S 
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been said to excite the attention of every one who 
prefers the enlarged and philosophic contemplation of 
nature, rather than to dwell on her minutiie. Such 
minds will l^e at no loss to discover, and will delight to 
trace, beneath the superficial aspect of animals, whether 
internal or external, inexhaustible proofs of the symboli- 
cal similitudes of every thing that proceeds from Infi- 
nite Perfection. 



i67 


PART II. 

TUB NAlTURAI. arrangement oe the classes op 
PISHES, amphibians, and reptiles. 

CHAPTER I. 

A SYNOPSIS OF THE NATUKAT. ARRANGEMENT OF FISHES. 

In the following Synopsis I have endeavoured to select 
the most essential character of each division, from the 
more detailed arrangement which follows. This was the 
invariable plan pursued by the great zoologists and bota- 
nists of the last century ; and if it facilitated research in 
those days, how much more necessary is it in these, 
when the gener^ have become so numerous as frequently 
to perplex the more experienced naturalist, and always 
to occasion much trouble. The Orders follow each 
otner in their circular scries, commencing with the 
AcanlhoptcrygeSf and ending with the Apodea, 

Order I. ACANTHOPTERYGES. 

Dorsal fins with spinous rays. 

Tribe I. MACllOLEPTES. — Scales conspicuous, smooth; 
branchial aperture large. 

Family 1. PERCIDiE. 

Fins naked; prgopercule serrated ; covers spined; fonn oblong. 

1. Sub- family Pkrcin AC. Perches, — Dorsal fins two, dis- 
tinct; no canines. 

pERCA. JAnn. Mouth large ; form oblong or fusifonn. 
Perea.* Caudal fin lobcd or lunate. 

Lates. t'audal fin rounded. 

CentrojHiviut. Anal spines very large. 

Niphon.i Spines on the gills very large. 

Lucioperca. Large teeth intermixed with smaller. 


* Including Labrax. f Including Centroponnts. 

M 4 
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£NorLosus. Mouth small ; form short, broad, and oval. 

Diplopieron. Ilc:ui broHii and high ; caudal rounded. 

Enoplosus. Like a Chietodon ; head and mouth very inaall ; dorsalf 
high. 

Gramistes. Oval ; scales very amall, covered by the skin ; caudal 
round. 

Asrao. Form slender ; muzzle depressed ; mouth beneath. 
Huro. Broad ; mouth large, sub- vertical ; lower jaw longest. 
Huro. Pre<ipcrculum entire. 

Ambassus. Anal fin lengthened ; ventral before the pectoral. 
AroaoK. Head and body thick ; eyes wry large ; tall long. 
Apogon. Anal fin beneath the second dorSiil. 

Pomatomus. Anal dn behind the second dorsal. 

Cheitodiptenu. Teeth as in Lucioperca; dorsal dns short 


2. Sub-family Serrahinac. — D orsal fin single, cmarginate ; 
jaws with canines ; prcopcrcule crenated ; opercule with 
prickles. 

Serranus. Body fusiform: fins without .scales or basal 
sheath. 

Serranus. Caudal fln truncate, or slightly lunate. 

Chromileptes . Caudal fin rounded, or semi-oval. 

Plectropttma. 'I’ooth of the prcopcrcule pointing forwards. 

Cynichthys. Head large, obtuse ; mouth sub-vcrtical. 

Variola, Ventral and caudal tins very long, the latter forked. 

Pentaceros. Body short, broad, resembling a Chaetodon ; 
scales small. 

Polyprion. Body broad, compressed, triangular ; orbits horned. 

Peiitaceros. Body ovate; orbits and ventral spine serrated. 

Acerika. Muzzle prominent beyond the mouth ; lower jaw 
short. 

Grystes. Dorsal fin deeply cleft ; mouth sub-vertical ; prc- 
opcrcule smooth. 

IOteles. Fusiform ; eyes very large ; caudal dcey>Iy forked. 

Elastoma. Teeth as in Scrraniu J dorsal dcet>ly cleft ; caudal divisions 
vqual. 

Etfles. Several large incurved teeth in the jaws j caudal divisions 
uneoual. 

V riphaton. Two middle rays of the caudal forming a long filament. 


3. Sub-family Percophinae. — Ventral before the pectoral ; 
dorsal spines few. 

Percophis. Dorsal fins two ; body slender, anguilUforin. 
PerciL Dorsal fin single, very long. 

Percis. Slender, fusiform, shape of a Labrus ; lips thick and fleahy. 
Pingw'pes, Sub-fusiform ; head thicker, somewhat obtuse. 

Rypticut. Scales nearly hid by the common skin* 
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Centropribtis. Broadly fusiform ; caudal largc» doubly 
lunate. 

pKiACANTHus. Moiith large, vertical j lower jaw longest; 
ventral large. 

4. Sub-family Holocentrinas. — Scales hard, ciliated ; seve- 
ral large spines generally placed on the head or gill-covers. 

Anthias. Cjiudal fin large, lunate ; head obtuse ; mouth 
sub-vertical. 

Holocentrum. Scales large, crcnated or serrated, and imbri- 
cate. 

Ho/orrnirum. Very large spines on the gill covers ; caudal forked. 
Corni^cr. Sul>*orbital spines very large ; caudal truncate. 

Mi/ripristis. Mouth sub-vertical ; spines of the head small. 
H'oplostethus. Scales small ; head very large, with sunken partitions. 

Tra<uii('hthys. Body covered with large rough plates. 
Trachichthys. Lateral line and belly carinated. 

Momcentrus. Anal and dorsal spines very thick ; mouth small. 

Oriosoma. Body covered with conic tubercles ; belly pro- 
minent. 

Beryx. Dorsal fin single, short; the scales te^nilar and smooth. 

• 

B. Sub- family Datninjk. — Teeth small, close, and even ; 
dorsal single; pectorals pointed.* 

Thera PON. Strong spines on the operculum. 

Datnia. Base of the hinder fins generally with a scaly sheath. 
Pomofis. Body broad ; a membraneous flap on the opercule 
Datnia. Dorsal and anal spines remarkably strong. 

Delates. No scales on the fins ; anal spines moderate. 

Jh’htcs. Muzzle obtuse ; mouth small ; teeth trilobate. 

CiRRiiiXKs. Pectorals with the lower rays thick, simple, and 
nearly free. 

Centrarchus. Mouth sub- vertical, large; anal spines nu- 
merous. 

Dules. Dorsal fins almost cleft into two ; eyes very large ; 

caudal forked ; general external aspect of Am- 
bassis. 

Affinities uncertain; Pectoral and Anal Fins pointed; Caudal 
lunate or forked. 

Diacopi. Preopercule crenated, sharply emarginate ; opercule 
with a tubercule. 

Mesoprion. Preopercule crcnated, and simply lobed, 

• Except in Cirrhites, where they are digitated. 
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AMILT 2. CITiETODONIDiE. 

Operculum generally smooth, or without prickles • ; spinal rays 
of the dorsal fin fewer than the flexible rays; body generally 
oval ; mouth small. 

1. Sub-family Cii^TonoNioiE. — Short, broad; fins covered 

with scales; teeth setaceous, j* 

Cif.ftTODow. Operculum smooth, or without spines. 

Microcanthus. Anterior dorsal fin naked ; operculum minutely cre- 
nated. 

Chevtodon. Dorsal fin of nearly equal breadth throughout. 
linbfiophorns. Dorsal fin prolonged into a whip-like tilamrnt. 

Zand us. Dorsal fin very falcate ; snout produced j scales obsolete. 
Chdmon, Snout excessively prolonge<l. 

IIoLocANTHUs. Operculum denticulated, or strongly spiued. 
Heniochus. Dorsal fitj falcated j front horneil ; scales distinct. 
Pofnacanthua. Ojicrculum serrated ; dorsal fin ntt(*nuated behind. 
Holocanthus. Operculum wjth a large spine; caudal rourulcri. 
Genicanthus. Operculum spiued ; botly lengthened ; caudal forked. 

Ephippus. Dorsal fins partly naked ; front gibbous, truncate. 

Drepnne. Pectoral fins very long and falcate ; caudal truncate. 
MonodacU/lus. Soft rays of the ventral fins almost obsolete. 

Platax. Ventral fins generally very long ami falraftr. 

Ephippus, Dorsal fins two, with minute prickles before; pectorals 
small, roundctl. 

Scatitphagus. No spines before the dorsals, which are united ; pec- 
torals {lointed. 

Toxotes. Body oblong; mouth large, sub-vertical; lower 
jaw longest. 

Toxotes. Dorsal fin close to the caudal ; caudal truncate. 

Penipheris. Dorsal fin short and high, pl.ici-d over the jicctoral. 
Brania. Dorsal tin lung, falcate ; caudal forked. 

OEaKEs. General aspect of Sparus ; month very protractile ; 

dorsal fins sheathed or scaled at the base ; 
caudal dcejrly forked ; teeth setaceous. 

Ge.rres, Dorsal fin sheathed, its a,itcrior and anal spines very strung. 
Civsto. Small scales extending halt-way up the dorsal. 

Mena. Fusiform ; dorsal n.aked; teeth minute. 

Smaris. Resembling Mena, but no teeth on the vomer. 

« 

2. Sub-family Sf:iACNiNA<. — Gill-covers spined ; prcopercu- 

lum serrated, resembling the Pcrcida*, but the vomer 
and palate without teeth. 

Glvpiiisodon. General form of Clicetodon, but the teeth are 
( strong. 

rimetepterus. Ovate, oblong ; dorsal fins two ; snout obtuse, notched. 


Except In Toxotes, 


f Except In the SciiEnina. 
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Glvphisodon. Cainlal large, forked ; anal fin fhort ; vent medial. 
Microgafter. Caudal lunate ; anal fin long : vent near the pectnral. 
ChrffsTptara. Snout obtuse ; caudal rounded ; |>eclorala large, pointed. 
Chtetolabrus. Oval ; lateral line interrupted ; caudal and pectoral 
round. 

PLicTokyNciius. Ovate, oblong ; dorsal fin single ; opercu- 
lum with prickles. Hesembling the perches. 
Plectorynch'ua. Ventral and pectoral equal j anal very short and 
scaled. 

Pristopotna. Ventral tins small : anal spines very strong. 

H^rnulUm. Oblong, fusiform ; lower jaw with pores. 

Lobotes. Broad and ovate ; eyes and head small ; mouth oblique. 
LatUus. Dorsal fin long, with only a few short and weak spinal rays. 

SciACNA. Ovate, oblong ; dorsal fins two ; spines of the anal 
fin very slender.* 

Scutna. Tail and caudal rather elevated and truncated ; no canine 
teeth. 

Otolithiu. Mouth large ; under jaw longest ; strong canines ; caudal 
rounded. 

Ancylodon. Dorsal fins very remote ; head without scales. 

Nebris. Dorsals united ; boily slender ; no canines; eyes very small. 
Lt'iosiomtts. Snout truncate ; caudal lunate ; no canines. 

Eques. First dorsal fin short, falcate; second very long and equal. 

LKi’iPTERirs. Dorsal fins two ; spines of the anal fin very largc.f 
Larimus. Profile .symmetrical ; snout not truncated; no canines. 
hepiptcrus. Slender, fusiform ; scales minute. 

Corvina, No long canines in front ; ventrals large, pointed. 

Umbrtna. Ventral profile hardly curved ; lower jaw with a single 
cirrus. 

Pofronias. Silovcral cirri on the chin ; ventral large and rounded. 
Microjtogon, Chin with several cirri ; anal spines small. 

AMPHiraioN. Gill-covers very .strongly serrated and spined ; 

sub-orbital plate crenated or toothed. 
Amphiprxon. Mouth often sub-vertical ; operculum strongly toothed. 
Prentmts. Sub-orbital plate with a strong simple spine. 

Pomaoentrus. Profile symmetrical ; ojicrculum edge smooth j caudal 
cmarginate. 

Scol<^sidrs. Sub-orbitul spine serrated ; body fusiform. 
Cheilodactylua, l*ectoral nns angular j some of the rays lengthened. ' 


3. Sub-family Sparianjk Gill-covcrs smooth ; all the fin.s 

naked ; teeth generally strong ; pectorals long and 
pointed.* 

Chrvsophrvs. Head and back high ; snout obtuse ; strong 
grinders on the palate. 

Chrysoldepus. Dead largo, obtuse ; profile sub- vertical ; crown gibbous. 
Lhrysophrys. Head small, and much narrower than the body. 
Pttgrus. Broad, but the crown not glbbou.s ; front teeth smalland even. 
Argyrops. Anterior dorsal spines with long filaments. t 

Calamus. Head large ; second anal spine hollow, pw-shaped. 


• This arrangement is artificial. 


+ Except in Micropngotk 
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Saugus. Front teeth large, compressed, and cutting ; grind- 
ers on the sides. 

Chara*. Jaws rather proiiuccd ; Oront teeth pointing forwards ; side 
teeth minute. 

I’agkllus. Body more fusiform ; canines crowded, conic, and 
slender. 

Ltthoffnaihus. Maxillarics enlarged and very hard. 

Jtoridra. Lengthened, fusiform ; dorsal fin cleft, the first triangular. 

Lethrmus. Large conic canines in front ; head naked ; grinders in 
one row. 

SPAiius. Operculum smooth ; no grinders in the jaws or 
palate. 

Sparus. More or less fusiform; front teeth even, entire, or cmar- 
ginatc. 

Dentex. Some strong conic teeth in front ; dorsal slightly einarginatc. 

Nemipterus. First dorsal fin prolonged into a filainent. 

Oblafa. Mouth oblique, small, as in S^rus ; lower jaw longest. 

4sphareus. Mouth very large ; lower jaw strung ; upper shortest. 


4. Siih-family Sc akin.® I^arge plates or scales at the 

base of the caudal fin ; jaws tooth-like. 

ZiRiCHTtiYs. Crown high ; profile obtuse ; teeth as in Labrus. 

Zirichthys. Crown very high ; profile almost verWeal ; dorsal pointed 
in front. 

Thalassoma. Muzicle suddenly advanced; vcntrals longer than the 
pectorals. 

Malacanthus. Body elongated, dorsal spines low, very few ; caudal 
lunate. 

CrassUahris. Heart anrt lips very thick ; forehead slightly gibbous ; 
caudal short, rounded. 

Uricthys, Caudal fin very largo, the rays extending beyond the 
membrane. 

Scarus. Jaws with no true teeth ; all the dorsal rays soft. 

Scarus. Head large ; crown elevated, gibbous ; caudal lunate ; all 
the dorsal rays branched. 

Jlcmistoma. ’ Head an<l crown sub.ovai ; the fore dorsal rays simple 
and flexible. 

Lcptoscams. Body slender, elongated, ftjsiform ; scales sub-trian- 
gular. 

Calliodon. Mouth sub-vertical, retractile ; profile obtuse, caudal 
rounded ; ventrals small. 

• 

Petronason, Dorsal fin with .spiny and branched rays. 

Chlorogaster. Head obtuse; front gibbous; eavidal fin lunate. 

Vetronason. Muzzle sub-ovate ; crown not elevated; caudal fin 
lunate. 

Erycthys. Nostrils cirrated ; caudal rounded. 

Spuriioma. Like Petronason, but with sharp incisors and obtuse 
^ canines. 

OsToiiYNCiiua. Jaws con.siderably elongated, the under longest. 

Amphiscakvs. Ventrals with two spinal rays ; jaws as in 
Scarus. 
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5. Sub.family Labrin^. /.afcrws. — Lips very thick and 
fleshy ; teeth acute ; colours brilliant ; not silvered. 
Labrus. Head covered with scales; operculum smooth; 
ventrals small ; front incisors large. 

Labrus. Dorsal fin naketl, not falcated; lateral line abruptly bent. 
Lachnolaitnis. Doraal fin with the anterior ray* falratod. 

Cht'ilinus. Dorsal, anal, and caudal tin* scaled ; lateral line interrupted. 
llemtuiis. Dor*al fin low, equal, all the ray* .soft and branched. 
Cychla. Mouth large, iub- vertical ; lower jaw longest, jaws protractile ; 
fin* naked. 

CiiSNiLABKUs, Body shorter, more compressed ; preopercule 
denticulated. 

Cymrdus. Caudal and pectoral fins rounded ; preoporculedcnticulatcd. 
CrenUabrus. Caudal fin forked or lunated ; preoj>ercule duiiticulatcfl. 
Chrnmis. Pecbiral and anal tin* very long and |)ointcd ; caudal forked. 
Chloruma. Caudal forked ; finsttcaly; ]>reopereule smooth. 
Astronotua. I..owcr jaw longest ; mouth obtuse ; fin* very *caiy. 

Pi.F.siors. Ventral fin.s very long and pointed ; teeth slender, 
erpial, setaceous. 

Labristomus. Teeth as in Labrus ; nearly all the dorsal rays soft. 
Chromis. Pectoral* lung and pointed ; teeth setaceous ; caudal lunated. 
Cichlaurus. Mouth oblique ; caudal rounded. 

Plmops. Dorial spine* resembling linlet* ; ventrals very long. 

* Mouth tubular or very long. 

G 0 MPHOSI.S. Mouth slender, long, and permanently tubular* 
Mouth tubular by protraction ; fins covered by scales. 

Enihulus. Teeth as in T.abrus ; scales large ; lateral line interrupted, 
Clcpdcus. Pody oblong; head obtuse; teeth obsolete; lateral line 
curved. 

JiTLis. Head and gill-covers destitute of scales. 

Ualicores. A fitroiig canine at the base of the upper jaw pointing 
outwards. 

Julis. Dorsal fin clevatotl or falcated in front ; caudal rounded. 
Jcthycallus. Dorsal fin shortest in front ; caudal truncate or round. 
Chlaru thys. Caudal lunated, the two extremities pointed. 

Armmp is. Front incisive teeth flat, obtuse, and turned outwards. 
Eupemis. Body slender ; head long ; lateral line oblique.* 

Family 3. MUGILID^E. 

Muzzle obtuse, projecting beyond the mouth. 

Mugil. Cylindrical ; dorsal fins two, remote ; pectoral long. 
I'oi.Y.VKMus. Slender detached rays, like filaments, at the 
pectoral fins. 

Family 4. MULLIDiE. 

Gill-covers smooth ; two long cirri under the chin. 

Mullus. Profile high, * uh. vertical ; head broad. 

Upencus. Profile attenuated ; head narrower. 

.itUrjn a”"“ 
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Famii.y 5. SPIROBRANCHID^. 

Belly remarkably short ; vent near the pectoral. 

Macropodus. Tail or caudal fin excessively large and forked. 
CoLisA. Ventral with one very long ray ; the others minute 
or obsolete. 

Trickopus. Dorsal fin very short, central. 

Colisa. Ventral fiiisi of a single long filiform ray. 

Osphronmius. VentraU of one very long, and several short rays. 
Pulycanthus. Ventral fins moderate and only pointed. 

Helostoma. Ventral fins rounded, and smaller than the 
pectorals 

Jlclostoma. Mouth very small and retractile ; the teeth on the lips. 
SriROBRAKCHUs. Mouth larger. 

Spirobranchus, With tcssoll.'itcd teeth ; Iwdy more lengthened, rather 
round ; o{M>rrulum not denticulated. 

Anahus. Margin of the operculum strongly serrated. 

Opmicepiialus. Body eel-shaped ; all tlic fin-rays soft. 

Thiuk TI. — MTCROLEPTES. — Scales small, or none; 
branchial aperture large. 

Family 1. SCOMBERI IEE! 

Body oblong, lengthened, smooth ; caudal fin large, forked ; 
dorsal fins often divided into finlets ; no spines before the 
anal fin. 

1. Sub-family Scombkuinas. — Scales minute, uniform; 

ilorsals wiile apart. 

Scomber. Body fusiform ; scales uniform, minute ; tail not 
keeled. 

Auxis. Dorsal fins distant ; the first short. 

2. Sub-family Thynnina?.-^ Scales largest near the head ; 

dorsals approximate. 

Tuynnus. Tail with two elevations and a farinated rid -r. 
between. 

Orcynua. Pectorals very long, falcate. 

Pel'amis. Resetnbling 'rhynnusj with the teeth of Cybium. 

Cybium. Elongated ; scales equal ; teeth large, compressed. 

Thvrsitks. Lower jaw longest ; tail not carinated. 

Gemphylus. Body very long; ventrals minute; lateral line with 
t large scales. ^ 

Zyphothyca. Body sword- shaped ; chin long and pointed; 
ventrals minute. 
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3. Sub-family Xii*hianac. Jaws greatly produced, sword- 

shaped, the upper longest. 

XiPHiAs. Ventral fins wanting. 

Tetrapterus. Ventrals formed of a single bony ray. 
Histiophorus. Ventrals of two connected rays. 

Zanclurus Sw, Scales hard, oblong ; ventrals of two long 
equal rays. 

Mauhabra. No ventrals ; snout short. 

4. Sub-family Ai-kpisaiirinjk. — Body long, linear, thin; a 

second adipose fin. 

Alepisauuks. Lower jaw long; chin pointed; first dorsal 
very high. 

5. Sub-family Kistularinje. — J aws excessively lengthened ; 

mouth terminal. 

Fistularia. Body smooth ; without spines on the back. 


Family 2 . 2EIDA2. 

TJjdy either oval or rhomboid; scales often conspicuous ; t>ack 
spined ; strong anal spines. 

1. Sub-family Mastfcemblinas. — Body somewhat anguil- 

liform ; snout produced. 

lluvNriioBiJia.LA. Dorsal and anal separate from the caudal* 
Mastkckmblus, Dorsal, caudal, and anal fins united. 
Notocanthus. a row of spines representing the dorsal fin. 

2 . Sul>-faniily Aulostomin^. — Lateral line mailed, or the 

jaws very long, 

Aulostoma. Jaws very long, tiibiilfir ; lateral line smooth. 

Poiycanthus.^ long ; lateral line carinated ^ bcaly five-sided. ^ 
Gasterosteus. Sides of the body with imbricate plates. 
Leiurut. Sides of the body smooth. 

3. Sub-family Sph,*rinad. — Body long; dorsal fins two, 

remote ; lower jaw longest. 

Sph^shina. Body anguiUifbrra ; lower jaw longest, pointed ; 
teeth large. 

Atuerina. Mouth obliquely vertical ; head very obtuse. 
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Chiaostoma. MoutTi nearly horizontal ; head pointed. (A. 
llumboldtiana Cttv.) 

4. Sub-family CENTiioNoxiNiE. — Body lengthened, oblong. 

Elacate. Body long, slender, with many dorsal spines ; 
mouth wide ; lower jaw longest. 

No detached anal spines ; dorsal single. 

Tetraiionurus. ik'ales hard, ciliated, grooved ; mouth sub-vertical. 

Elacate. Scales sort, minute; lower jaw longest 

Meladerma. Scales minute, not imbricate ; lower jaw shortest. 

* * Detached anal spines. 

Chorinemus. Body elongate; no scales ; tail with hnlets. 

Vorttiniem. Bo«ly ovate ; dorsal spines almost cunnerted into a fin ; 
gape opening beyond the eye. 

Centronotus. Dorsal fin single, with isolated spines before ; 
body ovate, oblong ; mouth small. 

Trachinottix. Oblong-oval; snout short, obtuse, truncate, 
Centronotus. Snout rather |»ointed ; head narrowed ; mouth small. 
Lichia. Oblong ; mouth large, oblique ; lower jaw longest. 

Scorpts. Oval, resembling a Oha.'todon ; fins scaly ; teeth .st»ng. 
NaucraU's. fiides of the tail with a ficithy keel ; veiitralii United to 
the belly by a membrane. 

Seriot.a. Dorsal fins two, with an anterior procumbent spine. 
y omens. Ventrals very large, united to the belly 1>y a membrane. 
remnotion. First dorsal low ; teeth miinerous ; fins scaly. 

Scriolti. Fusiform ; first dorsal low ; fins naked. 

Esenes, Body oval, like a (.’luelodoii ; snout obtuse, truncate. 
Platylepes. ^louth large, obliquely vertical ; lateral line broad. 

SiOANUs. Dorsal fin long, emarginatc; ventrals with spinous 
and three soft rays. 

Siganus. A single procumbent spine in front of the dorsal- 
Traciiinits. Pectoral fins large and falcated; lateral line ge- 
nerally carinated with imbricate scales ; teeth 
distinct. 

Trachinus. Body oblong, carinated plates along its whole length, 
Charanx. Body thick, oval ; plates m the tail only. 

Zunichthys. Pectoral small, ventral large; lateral line hardly carinate. 
Ah'pes. No scales ; head small, rather |>oii)ted. 

Micropte.ryx . Head small ; scales moderate ; lateral line smooth. 

5. Sub-family Zein^^e. — Body short, rhomboid, very thin; 

mouth protractile. 

Equula. Ovate; mouth very protractile; dorsal fin.s one or 
two ; back with a row of prickles. 

Ilamiltonia, Dorsal fins two ; body diaphanous ; gills serrated. 
Pi.at/'somu.s. Body rhomboid, excessively thin ; no visible 
ti'elh or scales. 

Blcphmis. Fyes very large; dorsal and anal attenuated; vciitralc 
very long. 
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Argyriosus. Profile oblique ; two doraal fin* ; vcntrals amallcr. 

J'lnfi/somtts. Profile pcrpoiulicular ; ventral* minute ; one dorsal. 

Jit/nnis. liike the last, but the tail cariiiated. 

S('t/n'x. SliKlitly lengthened at the tail, 

Lamvihs. No scales; dorsal and ventral opposite, and falcate. 

Mcne. Exces-sively thin ; ventral fin single. 

AroLFCTus. Ventral fin nearly under the eye, long, and 
pointed ; snout truncate. 

Zkus. Seales distinct ; mouth very protractile ; the spined rays 
strong; caudal liu round; dorsal Uns two. 

Zms. Sharp spine.* on the gill-covers, back, and belly ; eyes nearly 
vertical. 

Capras. Scales rough, ciliated ; dorsal and anal spine* very strong. 


Kamilv 3. CORYPH.V.NlDil*.. 

Body thin ; dorsal fin single ; the rays long and mostly soft. 

1. iSub-fauiily (’oiiYi'HiENiNA:. Body lengthened. 
Convi'jrj'.N A. V'ontral fins longer than the peetorals. 
JiA.Mru(ji;s. Ventral fins eipml to the pectorals. 
rrNTHor.orm.s.^ Vent central; lateral line prominent. 

‘J. Sub-family Stuo.matinm:. — Body ovate, rhomboid ; ven- 
trals often none. 

Sksariki's. Ventral fin very iniimtc. 

SruoMATK.iTs. Neutral fins none; dors.al and .anal falcate, sealy. 
Pi ruiLi's. Byes very large; dorsal with small spines in front. 
KoiiTrs. Dorsal fin short, central ; mouth large, sub- vertical. 
Kkkis. lUioiiiboiil; first ray of the dorsal, ventral, and anal 
fins serrated. 

3. Sub-family TRiriinrHi?Ci-:. — Body linear, very long; 
lower jaw lengthened and ])oiuted; ventral fin rudU 
ineiitary or ntme ; no finlets. 

'riiteiiiuKVs. C^unlal fin none; tail ending in a point. 
LEriDOi'Cs. C’aiidal fin small, forked; ventral rudimentary ; 
anal small. 

Aai modytes. Dorsal and anal fins ftilly developed ; teeth small. 

•1, Sub-family. Astuoi>eumina<. — All the rays of theMorsal 
and anal fins sim])le. 

Astrodertmes. Body with scattered star-like scales. 

VOL. II. N 
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5. Sub-family AcANTmiRiKiK. — Body ovate, oblong; tail 
armed with lateral spines. 

• Ventralfl three-rv'iycd. 

Aoxinukcs. Body oval, coriaceous; tail unarmed, with a 
single flat fixed plate. 

PaionoN. Coriaceous ; no spines on the tail. 

Nasecs. Front prolonged into a horizontal horn. 

* * Vontrals fii'C-rayetl. 

Acavthuul's. Sides of the tail with a single moveable sj)inc 
Aranthurns. Caudal fin truncate ;.bcKly scaly. 

Tt‘i/f/a/s. Catidal fin suti-forkcd : body coriacemis, witlinut srale«!, 
CtrtKKinn. Caudal large, lunated ; brnty scaly ; dorsal fin undivided. 
llarpurus. Mouth <*onrrac(cd and produced, somewhat fultiilar. 
Zibmsoiiia. Moutli pointed; dor.sal and ventral fins very br(»ad. 

PuioNURtrs. Sides of the tall with twoxtr more spines; body 
witlumt scales. 

CaWtirrmes. Snout obtuse; caud.al lunated ; caudal sj/mes two. 
As/tisurux. Moutli contracted an<l somewhat tubular ; caudal truncate. 
PrioHurus. Caudal spines immoveable. 


Tribe ITT, GYATNFTTIKS. Jiihmil Fis/t Ilody long, re- 

markably thin ; dortial lin extending the length of the back; 
ventrals larg^. 

I. Sub-fiimily Pteiiaceina:. 

Pteracles. Dorsal and anal fins excessively broad, 

t2. Siib-fnnlly G vm.netiun.e. — Caudal fin borl/.ontal, very 
small. 

LoriioTES. Ventrals minute ; first tiorsal ray horn-like. 
Gymnetuus. Ventrals long, olar-sbajicd. 

XiriiicuTHYs. Fxecssively long; ventrals long, filiform. 

Ne. MOTHER ns. No vcutral or anal fins ; eaffdal with a long 

filiform ray. 

Gym nog a.ster. No ventrals ; lateral line cariiiated urtd spinous, 

;J. Sub-family Traciiyiteri.n.k. — Caudal and ventral fins 
large. 

Ceph ALECF. s. Dorsals two, the first with a long spatiilatc ray. 
Argycthius. Dorsal fin single ; ventrals long, subulate, of 
ttiree united rays. 
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Trachyi*terus. Caudal fin large, vertical. 

Ckpola. Body excessively long ; caudal fin united to the 
dorsal and anal. 

4. Sub-lamily Ophiuonina;. — Body angiiilliform. 
XiPHAsiA. Body hyaline; snout obtuse; eyes very small. 
Ophioiitm. Body opaque ; eyes very large ; throat -with cirri. 
Fierasfer. Body semitransparent ; no cirri. 

fi. Sub-fiimily STYi.oriioRiKA’,. — Eyes pedunculated ; snout 
cylindrical ; mouth retractile, vertical. 

Stvlopiiorus. Body linear, very long. 


Tkire IV. C’AN'l’II ll.EPTKS. — Alailed cheeks; hranchial 
ayierture contracted ; head armed with spines ; scales small, 
rough, or prickly. 


I'amii.y 1. LEPlDOLEPRlDyE. 

Body anguillit^rm, mailed; snout prolonged; inouih placed 
beneath; dorsal tins two; k'dl pointed. 

Lr vinoiF.rKis. Snout much lengthened; ventral (ins l'>ng. 

Oxvcvcttrs. Snout not lengthened; vcntrals small. 

Eamu.y 2. TRIGLlDiE. Cwurnards. 

Cheeks mailed ; scales hard, mostly sy)inous. 

* with digitated processes. 

Trig LA. j Pectoral fins with free detached i>rocesses before 
the jxn't.omlsy 

Pt rinfidion. Fody lengthonoil, slender, mailed witli large plates. 
Prionotvs. Head and pectoral fiius remarkably large ; caudal truncate. 
Ormchthys. ^Hescmliling the hast; he.ad smaller ; caudal fin rounded. 

DACTYLornouns. Pectoral ]>rocesses iniited ; occiput with 
two long sj)iiics. 

Bactylophorus. Ilerul obtuse; pectorals as long as the body ; caudal 
lunate. 

Ct'phalocant/ius. Pector.-il fins rather small ; caudal rounded. 


f This and tjic rem.'iining genera seem to represent sub-families. 
N 2 
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* * No digitated processes. 

Opmchtiivs. Brxh' very slemler, mailed, S])lnoiis ; bead broad. 
RHYXciricHTrs. IJody ovate; upper jaw produced and pointed. 


Family 3. SC()RPA:NID.F:. 

Scales smooth ; j)ectoral fins very broatl at (be l)ase, and 
extended towanls the throat. 


1. Sub-family SroRp.KX'iN.F. — Body scaly; head corn- 
pressed, spinous; inoiith horizontal. 

Pteiiois. Pectoral (ins very larjue and long, the rays generally 
simple and digitated. 

* I’crtoral ray? clelt. ‘ 

Mnrrochirus. Pectorals as long as the body ; mouth sub-vertical. 
Pli’ruis. Pectorals one third the length of’ the body; mouth sub- 
vertical. 

* • Pectoral rays uiidividcil. 

Vtemlcptus. ('audal fin very large and lanceolate. 

Ptcntph’run. D<»rsal tin very low ; pectorals a.s in ^lacrochiriis. 
Dcndrochirus. Pectorals hhort, undivUlctl, the rays branched. 

A iMsTKs. Peetortds long, all the rays branched ; [lalate toothed, 

PtcrU hthys. IVctorahs very long, with a detached ray ; lower jaw 
boardeii. 

Apiati's, Pectorals moderate, with a detachcil ray ; front sjaned. 
I'latiiptcriis. Ilcail obtu.se, truncate ; dor*«iil vi-ry broad, eutire, 
Trirhosonius. Dorsal fiti.s two, the first tnangular. 

Cri/mutipinh's. llody often n.'iked; anal with three ftrong sjiiny ray.s. 

.ScoRp.EN.v. Head witli sjiines, eoiujnes.sed ; pectoral rays 
jiartly simple. 

Skcastk.s, Head and body covered with scales; no filaments; 
mouth .sub- vertical. 

'l\iiSiosorLfi. J)ors;d (in very I/road ; bead and iVotit truncate ; 
month Jarge*. 


2 . Sub-family Svna.n'cihn.-e. — Body without scales ; mouth 
and eyes vertical. 

Auk lores. Dorsal fin very broad, entire ; bead high ; muzzle 
and mouth small. 

Pv.Lo^tl Pectorals very long, with two detached rays. 
Syuancuia. Shape hideous deformed *> ^d\ the pectorals 
branched. 

SvttimcWa,. mouth vertical. 
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Jiufichthys. Mouth oblique; eyes largo; anal fin long. 

Trachia phalus. Dor.snl fin emargiiiate in the middle ; anal fin long. 

Trichodon. Dorsal fins two ; preo])crculum spined ; eyes 
large; mouth sub-vertical. 

.‘1. Sub-family Bi-kvsin.e. — Dorsal fin three-cleft ; ventrals 
minute. 

Blepsias. Head compressed. 

‘1. Sub-family Trachinixa:. — M outh and eyes vertical; 
hotly with compact scales. 

IJRAKosf'OPLrs. Body thick, cylindrical; no operculate spine. 

Jchthysi'itpus. Habit of Uranoscopus, btjt willi o)i]y one dorsal fin. 
Tuaciiinus. Body compressed; dorsals two; spine on the 
opercidum large. 

5. Suh-family Pr.ATVcEriiALiNAi:. — Head l)rt)ad ; ventral 
fins large. 

Pr.ATYt EPUAM's. Head ])road ; ventrals hchind the pectorals. 
Bk.mbiias. Ilt^ul not tlepressed ; ventrals before the pectorals. 

Family 4. CDTTTD.lv 

Ventral fins very small, imperfect, of three, rarely of fo\ir rays ; 
head broad, depressed, spinet! ; hotly wholly t)r partially 
naked. 

1 1 1 ivnTJiiPTEnrs. Dorsal fins three-cleft ; ventrals small ; head 
dejiressed. 

CtiTTCs. Body entirely naked ; dorsal fins twti. 

IIi'Ani.i piDOTi’s. Body with strijies t)f sjjiall scales. 
TiNtu’HKYs. Btidy naketl ; spines few ; ventral fins very long. 
(jYMNocA NTiius. Nape t>f the head contracted; eyes with 
bony tirints. 

Family.';. AGON1D.1v 

Body long, slender, mailetl with hexagonal plates; ventral fins 
small, of two rays. 

AsriiEDOPiioRiTs. Shaped like (Vittiis ; snout with twtY‘'pines. 
AotiNiTs. Bofly linear; no spines on tlie snout; mouth vertical. 

HipporEPiiALus. Irregularly oval; nape much contracted; 
dorsals two. 

CANTHYitYKCHes. Body linear; snout spined; dorsal single. 

N 3 
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Tkirk IV, ULENNIDES. — Generation viviparous; si/e 
small ; the anterior dorsal rays generally sub-spinous and 
flexible ; ventral fins imperfect, or unusually developed. 


Family 1. BLENNID.K. 

Ventral fins of two thick rays ; head c<>nipressetl. 


1. Sub-family Hlfnninje. — Dorsal fin with a few s})iiious 
and many .soft rays. 

Bi.ennil's. Teeth long, eipial, compact, firm, with a lateral 
canine tooth. 

li/CTinofC. Trofilo vertiral ; dorsal fin high, cinarninate ; eyos crested, 

PhaUs. Dorsal fin nhnnst entire ; no ineinbranaceoiis erest.s. 

Cinwnodcs. Trofile leiiRthcned ; mouth large; hiaiicliiai .'iperturc 
formed by a .spiracle. 

Pli'uHrarltus. Lower jaw longest ; mouth obliquely vertieal. 

Omoh ranch us. Ilinnehiat orifiee above the pectoral ; eannu s large. 

SatAius. I’ine setaceous teeth, Ilexible at llieir roots, willior 
witliont canines. 

Pctroscirtcs. ilranctiial orifice above the pwdoral ; a single row ot 
(eitb. 

Salan's. Profile vertical; dorsal deeply cleft ; canine teeth strong. 

Er}iic(hf/s. Dorsalentire, or slightly cmaiginate ; cnniiie teeth wantinj;. 

Jiujn.M'artcs. .Anguillilbrm ; caudal tree; ventrals of four rays. 

Chrtpcclcs. Short; jirolile vertit.ilj u sciiis of lil.iiat'iiu round the 
nape. 

CiurioLoi'Hi.s. Angnilliforni ; caudal fin attaelu-d to tin* dor- 
sal; \entral.s tliree-rayed. 

('uisTiiii-s. Profile vertical; dorsal fins 1w<i, remote, tlie 
first like a crest. 

IVfv.xoiu.s. Head ^ongated, «iolnted ; teeth us in Jlleimius; 
no canines. 


2. Sub-family Cmniv.!:. — DolshI fin will? many .spijioiis 
but few .soft rays. 

Tiuei'K RKuoN. Dorsal fins three; liead somewhat produced. 
(h.ixKTRAfiius. Dorsal fins two; inoutli obliijiiely vertical. 
Pi-rNNornis. Anguilliform, long ; head crested ; ventrals 
rather large. 

(b-iNus. Ovate; dorsal fin linear ; all the teeth velvety. 
Ti.ATiKLsoMps. Front teeth strong, conic. 
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3. Sub-family Ophisomina:. — Anguilliform, compressed; 

veiitrals of one ray. 

OpirisoMus.* Dorsal rays entirely spinous. 

4. Sub-family Ciruibaubinj-:. — Low'er jaw longer than the 

upper. 

CiRRiuARBUR. Head and mouth with numerous cirri. 

r>. Sub-family Optstoonatiiinac. — Maxillaries large, greatly 
l)rolouged behind. 

Opistoonatiius. Head very obtuse; ventrals of three rays. 


h\v>iii,v 2. OOIHDAC. 

Ventral fins of many rays either united or distinct; head 
depressed. 

1. Sub-family Gobi \ k.k. — Ventral tins united. 

(lonn.s. Dorsal fins two; caudal fin rounded. 

Cuhilcptcs. Caudal lanceolate ; scales large. 

0(;Mt'iioJiES. Jlody lengthened ; dorsal fin siii'de ; caudal 
rounded. 

Psii.osoMtrs. llody riband-shaped ; dorsal, caudal, and anal 
united. 

St'ARTKLAOs. No Scales; dorsals two; caudal large, lanceolate, 
ilistinct. 

Perjopthalmus. Vovered with scales; pectorals peduu- 
eulateil ; veutr.il fins sometimes cled. 

2. Sub-family (’AT.r.ioNA'MiNM’. — Head and body broad; 

ventrals very large, ilistiuct, posterior to the pectorals. 

Cai.i.ionymi's. AVithout scales; aperture sjiiraeulated. 

Pi ATYVi i' ars^ Scales large ; liraiiehi.al a])erture wide. 

TuiriioNoTUs. IJody lengthened ; <lorsal fin single, the two 
first rays bearing long seta*. 

3. Sub-family Ki.eotkin.k. — V entral fins dislinet 

Jii.EOTuis. A'entral fins distinct at the !)ase ; resembles Goliins. 

Asteropteryx. The first dorsal, and the ventral fins Vry long. 


* These three last genera .appear to represent snb-familics. 

N 4 
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CoMKi*HORUs. Dorsal fins two; pectorals very long; vcntrals 
wanting. 

ItuppELiA. Dorsal lins two; ventrals united (?) ; head thick, 
cirrated ; mouth vertical, f 

Family 3. BATRACHTDiE. 

Head hroad, ciliated; ventrals two rayed; pectorals not po- 
duncidated. 

Batkaciu's. Body with minute scales; dorsal fins two. 
Amphichthvs. Body naked ; dorsal fin single. 

Family 1. CIITRID.F.. 

Body perch-like, compressed, w'ith several lateral lines. 
Cuiues. Pectortals hroad at the base; ventrals of five rays. 

Fvmily 5. ZOARriIID.K. 

Anguilliform; all the rays soft; dorsal, caudal, and anal united. 

ZoAKCiius. Ventral fins iniiiiite, nearly obsolete. 
ANAituHirifAs. Teeth large and strong ; venti;nls wanting. 


OuDRii II. MALACOP rERYGKS. 

Dorsal fins supported by soft, articulated, and branched rays. 


Family 1. SADMOXTD.K. 

Scales and fins naked, not covered M’ith llie common skin. 

1 . Sub-family (.’ypuin jk. — D(x**j,al fin single. 

* No teeth. 

Cypuinfs. Taps fleshy, siTn]de ; anterior dorsabrays spined. 

Ci/pr/nwi. Dorsal central, the anterior spines serrated; anal short; 
jawH equal. 

liarhus. Dorsal central, spines serrated or smooth ; month furnished 
with cirri. 

Labkthnrhus. Lips excessively thick, the lower one pendant, the 
uiJper with cirri. 

Salmostowu. Jaws equal ; mouth large j <lort>al fin near the caudal. 


+ This singular type, now first named, is of the cliironoctiform structure. 
It seeins a (i{»l)y in the disguise of rraitosrofms, and to be the repre- 
sentative of all such vertical-mouthed fishes. Tliis and Cotnephortts 
a]>i>ear to be types of sub- families. 



SYNOPSIS OF THE ARRANGEMENT OF FISHES. 185 


Catastomos. Lips fleshy, very thick, plaited, crcnalcd, or 
iuberculated. 

Lahio. Upper lip thick, crenated, or tubcrculatcd ; lower thin ; caudal 
acutely forked. 

Catasiomus. Both lips thick, plaited, the lower one dependent. 

Chfdrus. Lips tubcrculatcd, equal j dorsal fin near the caudal. 

liEucisrus. DorfMil betwet'n the ventral and anal fins, the 
anterior dorsal rays not spliied. 

Chela. Mouth small, vertical ; dorsal near the caudal ; vcntrals long. 

Esamus. Anal beneath the dorsal ; cirri very l«*ng. 

LrvcL'tcus. Dorsal hetw'eeii the ventral ami anal ; no cirri. 

Tinea. Dorsal Iwneath thcventral ; lips rather flcsljy ; cirri small, or 
wanting. 

Ahramis. Anal fin lengthened. 

(J(morht/nchu.v. Moutii beneath the snout ; head and body scaly. 


* * With strong teeth. 

Erythkinus. JVloufh large; head depressed, bony, naked. 

* * • Dorsal fin single, very long. 

Si:i>is. Head depressed, naked, corrugated; teeth large. 

Clnpisiulis. Head and mouth smaller; teeth minute; gills nearly 
• smooth. 


2. Sub-family Sat.monin.k. Sahnnn. — Dorsal fins two f, 
the hinder adipose. 

•Teeth oil the tongue; gill membrane seven-rayed. 

Salmo. Mouth dell; horizontally as far a.s, or behind the eye ; 
teeth sharp. 

MaUotKH. Body linear, of nearly equal breadth ; pectorals rounded. 
Can%'unu.t. Mouth small ; teeth minute, or none. 

Ari’rntina. Body hcMiii-transpareiit ; jaw teeth none ; snout depressed. 

* • Moutli very large ; nuizzle ubtuhe. 

Lauiuij.v. Teeth aeutc, uiu,v{ual, nio\ cable ; ventral fins 
large. 

Triurns. Caudal terminating in three points. 

llnrpadan. 'iVeiii crooked aiul barbed ; ventral fin under the pectoral. 
Aulopas. Teetli small, equal; ventral tin beneath the first dorsal. 
Cyuudon. Mouth oblique; teeth large; unequal ventrals. 

* ••'rongue smooth; gill membrane four to five rayed. 
CifAiiAriNus. Mouth small, cleft obli(|uely, and sinuuted ; 
belly smooth. 

Anodus. Uescinhling Char.arinu.s, but without teeth. 

Curiniatus. Mouth very small, not sinimted ; teelli small. 
Serrasahuo. Body short ; first dorsal behind tlie ventral ; belly ser- 
rated. 


f Except in Sternopfyx. 
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Tctragonoptcrus. First dorsal beneath the ventral ; belly smooth or 
serrated. 

Geutteropelicus. Body aliort ; belly prominent ; mouth vertical. 
Chalccus. Belly prominent ; tail long ; pectoral fins long.; mouth as in 
Fiabucug. 

Piahuims. Fusiform ; anal fin very long. 

XiPiiosTOMA. .laws lengthened ; upper jaw longest, 

acuminated ; anal fin short. 

Jiytlrocyon. .laws equal \ anal fin long. 

^iormyrynchus. Snout lengthened, contracted ; mouth terminal and 
vertical. 

* *•% Mouth vertical ; body short, broad. 

Stkrnoptyx. — Body broad, exessively thin ; only one distinct 
dorsal fin. 


3. Suh-family Cr.iieiv.i-:. Jlerrinys. — Dorsal fin single, 
central ; body earinated. 

* 'Pail ItMig ; ventral united to the caudal fin. 
OsTjKOGLos.si;.M. — Caudul and ventral united, tlie rays equal j 
dorsal jrosterior. 

Nofopferus. llorsal fin nearly cetitral ; vcntrals minute. 

Trichoioma. VentraU large ; pccttirals minute, w\jh setifonn append- 
ages. 

Elops. Belly not coinprcssetl ; tongue tofithed ; dorsal and 
anal it ns sliort. 

Setipinna. Pectorals large, ending in a filament ; anal very long. 
Mcgalops. Body not compies^ed ; dorsal ending in u filatneiitons ray. 
F.ngraulis. Snout prominent \ mouth beneath, cleft horizontally. 

Ci.Ul'K.t. Mouth without teeth, small ; dorsal and ventral 
opj)«)site. 

T/irysta. Jaw** e<jual, toothed j .mouth terminal, very large, sub- 
vertical. 

Chnfivssiis. Belly eoinpresn*d, e.irinated ; dorsal ending in a filament. 
Pintifgnstrr. Ventral nearly tilwoletc ; dorsal before the c entral. 
Prtstogasit'r. Lower jaw turnetl^up; mouth vertical ; no ventral fin. 

•• Dorsal fin nearest the caudal. 

CiiiROCEVTUfTS. Body' without scales; teeth •trong, eonitv 
Jlyodon, Body with large .‘scales, not earinated. 

Odontug/iaikus. Doreal minute ; anal very long and low. 

CoRicA. Anal fins two; body diaphanous; mouth vertical ; 

no teeth ; belly serrated ; dorsal fin nearly central. 


4. Sfeub-fiunily Ksocin.ic. J^ikes. — Dorsal fin single, placed 
close to the caudal. 

Ex Of FT us. JVctoral fins excessively long; body herring- 

sha])ed. 
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Exocetus. Mouth simple; without appendages. 

Cffpsilurus. Mouth furnished with barbels or cirri. 

Ramphistoma. Body linear, lengthened ; the jaws very long 
and pointed. 

Ramphistoma. Jaws nearly equal ; no finlets. 

Semttbresox. Hinder rays of the dorttal and anal fonning finlets. . 
Hc7nira7nphus. Upper jaw excessively short. 

Lepisosieus. Upper jaw longest, depressed ; body mailed. 

LWwlcpcs. Snout lengthened ; mouth beneath ; body mailed. 

Esox. Body oblong ; snout blunt, broad, and depressed. 

Rsnx. Hfidy scaly ; mouth very largo. 

Gnlaxias Seales obsolete ; mouth small. 

Alepoccphalus. Scales large ; mouth small j eyes very large; 

liEiTouEs. Body slentler; head very large and obtuse; 
teeth enormously long. 

Leptodes. Dorsal lin jilaccd near the head ; caudal forked. 

Sto77iia. Dorsal fin near the caudal, which ia rounded. 

Diri.oii’Eiirs. Anal fins two; mouth protractile; vcntrals 
long, pointed. 

5. Sub-family 3 Iouuyihn.e. •— Branchial aperture resem- 
bling a .spiracle ; mouth remarkably small and vertical. 

Mormvkr's. tlorsal fin .single, .short ; snout moderate. 
ScraphU'cphalus, Dorsal fin oingle, very long ; snout produced. 


Family 2. PLKUB()NJ:CT1DAC. FhtUjish. 

Body flat; the eyes <ui tme side only. 

1. Sub-family Pleuronectinas. — Body short, oval ; mouth 
teriiiiiiaJ. 

Ib.KURONECTEs. Body obtuse, ova) ; dorstd reaching to the 
eyes ; teeth tessellated. 

ITippoolossus. Body more elongated, thicker. 

Psetta. Body rhomboid ; tlorsal fin reaching to the muzzle. 
Platophrys. Ventral fins confounded with the anal ; eyes 


2. Sub-family Soleana?. — Body lengthened, oval, thick ; 
mouth beneath to the muzzle. 

SoLEA. Caudal fins distinct ; pectorals two. 

Brachirus. Pectorals two; dorsal, caudal, and anal^nited. 
jVIoNocHiRus. I’ectorals unequal, the under one ob.solete. 
AcuiJius. Dorsal and ventral fins distinct ; no pectorals. 
Plagusia. Dorsal, caiuhd, and anal united ; no pectorals. 
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Family 3. GADIDiE. 

Body f>liniy ; scales iiiiiuite, covered by the skin ; fins fleshy, 
all the rays soft ; ventrsil fins very small. 

1. Sub-family Gadik.e. — Dorsal fins three* ; anal fins two. 
Gad ITS. Dorsal fins three ; lower jaw with cirri. 

Meblanous. Dorsal fins three ; cirri none. 

CEriirs. Head excessively liir«Te ; caudal truncate. 
I^EriiJioN. Dorsal fins two; anal fins united. 

Tit.ksia. Body lengthened ; caudal truncate ; dorsal equal, 

2. Sub-family Mfki.ucchts. — Dorsal fins two ; ventral fins 

with five distinct rays. 

Meblucc’ius. First dorsal triangular ; caudal lunate ; cirri none. 
Lota. Somewhat anguillifonn ; caudal rounded ; lower jaw 
cirrated. 

Motella. First dorsal with slender rays ; caudal rounded. 

8. Suh-faiTiily Piiysixa!’.. — Dorsal fins two; posterior ventral 
rays obsolete or wanting. * 

Uaniceps. Head very large; first dorsal as in Motella ; 

ventral fins with the posterior rays obsolete. 
Physis. birst dorsal triangular; ventrals of a single ray. 

4. Sub-laniily Bhosmin.f.. — Dorsal fins single. 

Bbosmia. \ entral fins small ; anal half as long as the dorsal. 

5. Suh-family Bbotui.in^. — Dorsal, caudal, and anal fins 

united. 

Buoti'la. ]Vroiith with distinct cirri or barbels. 

Pti'.ridium. Cirri none; ventAls of a single ray. 

F.amily 4. SILURID.E. 

Body without regular scales, hut sometimes loricatcd ; head 
<lepressed ; the mouth furnished with cirri ; the second 
dorsal fin, where jiresent, adipose. 

L Sub-family I.OBirARiK^?, — Body nniiled; head de- 
yressed f ; the mouth beneath, 

LoKieAiUA. Tiorsal fin single. 

IIyfostoaia. Dorsal fins two. 


lixcept Lepuiion. 


t Except Jloplisoma . , 



SYNOPSIS OP THE ARRANGEMENT OP PISHES, 189 

IIopLisoMA. Head and body compressscd ; mouth terminal. 
Cataphractus. Eyes very small, vertical ; head very broad. 
SxuRisoMA. Body long, slender ; snout very long. 

2. Sub-family Pimelouinas. — Body more or less naked; 
head compressed, moderate ; the moutli terminal ; dorsal 
fins two ; anal fin short. * 

Synodontis. Head and body compressed ; the latter short 
and broad ; cirri pectinate. 

Mystus. Sides of the body with spined bony plates. 
PiMELonus. Body nuked ; cirri simple, ; anal fiu short. 
Brevioeps. Head short, depressed ; anal fin rather lengthened. 
Cyclopium. Head depressed ; eyes very small, vertical. 


fl. Siib-farnily Silurinas. — Tail and anal fin very long. 
Aoeniosus. Dorsal fins two ; no cirri. 

Silonia. Eyes very largo j bo<ly compressed ; carinated. 

Ageniosus. Muxillaries resembling iiorns. 

PArHYPrERUs. Dorsal fins two; cirri long. 

Ilf/jiophthnlmus. Eyes very distant. 

Pachyptcrus. Ventral tins very long. 

SiT.URUs I Ann. Dorsal fin one, very short. 

Clupisotna, Head compressed ; eyes large. 

Callichrus, Dorsal near the head ; caudal forked. 

Mn/aptrritnis. Dorsal near the tail i c^mdal forked. 

Pusichtht/s. Dorsal tin plac«*d near tnc head ; tail lobed. 

Silurus. Dorsal fm near the head ; tail roxmdod. 

Plotosus. Dorsal, caudal, and anal fins nearly or quite 
united. 

Clarins. Dorsal single ; caudal tin distinct. 

Piotosiis. Dorsal single, united to tlie caudal and ventral. 
Heterobranchus. Dorsal tins two, the hinder adi^iogc. 

Cetopsis. Eyes very ininutty vertical ; cirri short. 

4. Sub-family Asprkdik.k. — Branchial opening very small ; 
head and body depressed ; opercula immoveable ; eyes 
minute, vertical. 

CoTli.EPiiORUs. Belly with cup-slmped suckers, 

Platystacus. Tail and anal fin very long. 

Asfredo. Anal fin short. 

A.sTRonr.KpAS. Head naked ; catidal fin truncate. 


* Except in Brcviceps. 



IQO CLASSIFICATION 0|f FISHES^ ETC. 

5. Sub-family Sorubik^k. — Body slender, naked; bead 
larj^e, lon^, depressed, the snout projecting ; mouth be* 
neatli ; dorsiil fins two. 

SoauBiuM. Second dorsal adipose, short. 

Ptkronotl s. Second dorstil long, with numerous rays. 
PiiRACTocKi'iioTus. Sccoud doFsal short, the base only adipose. 


Family 5. COBITlDiE. 

Body lengthened, slimy ; scales minute ; mouth small, placed 
beneath ;• lips thick ; teeth often wanting ; ventral fins nearly 
medial ; branchial aperture small. Generation viviparous. 

1. Sub-family CoiUTiy^E. — Body lengthened ; scales minute 

or none ; teeth wanting ; mouth with cirri. 

Comrics. Body eylindrioal ; cheeks smooth. 

Co/fi/rs. liotly roverod with scales ; caudal fin truncate or rounded. 
Acourus. Scales none ; caudal fin generally lobed. 

CAyTiioi'Huvs. Beneath the eye a movealdc prickle. 

Cnnfhop^trf/s. Proper; no scales; caudal fin rounded. 

Diacanthus. Itody oval, without scales ; caudal iiti forked. 

Somitcptu.s. Hody lanceolate, very thin, with sinall scales. 

2. Suh-family ANAiiLKPinAi. — Body oblong, the scales 

strong and compact. 

Axarleps. Head depressed; eyes as if double; pectorals 
large and scaly. 


3. Sub-family PcEriLix.n. — Body oval, broad ; scales large. 

PcF.< IMA. Jaws depressed, the lower longest; teeth small 
and slender. 

Fundnlns, branchial rays four. 

liEBiA. 'IV’eth conaj)ress€»d, the tips crenated into' three to 
four points; eyes large. 

MoLiNKsiA. Dorsal fin very broad and long. 


4. iSub-family»BALiTORiNyF. Head and body depressed ; 
jnouth small, transverse, placed beneath ; cirri none ; 
* pectorals very large and rounded. 

Balistoka. Scales large, tenacious ; dorsal small, central. 
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Order III. CARTIEAGINES. 

Skeleton cartilaginous ; branchial apertures resembling slits in 
the skin ; head wide and flattened ; pectorals verjj large. 

Family 1. SQUALTDiE. Sharks 
Body ])isciform ; all the fins distinct. 

1 . Sub-family Squalin^.. — No spiracles behind ihe^yes, or 

very minute ones in the aberrant genera. 

Squaliis. Teeth compressed, pointed, the sides serrated. 
Swalus. Teeth serrated on each side ; tail ratiier short. 

Jnofu'as. Posterior dorsal adipose ; tail oblique, very long. 

Scrictius. Head with two hurii-Iike appendages. 

l^ALATiAS. No spiracles; anal fin wanting; dorsal fins two, 
armed with spines. 

Lamna. Spiracles sometimes minute ; caudal fin large, lu- 
nate ; mouth beneath. 

Sdnehus. .Teeth very small, narrow and conic ; muzzle short. 
hurus. Ko spiracles ; snout IcngthcMied, acute; tail keeled. 

Lnnnia. Spiracles minute ; snout pyramidic|il ; tail keeled. 
Alopecias* )*pir.’icles minute ; teeth simply triangular ; uppos 
caudal lobe extremely long. 

IliiiNEODON. Spiracles minute ; teeth very small, acute ; mouth 
tenuinal ; caudal lunate ; tail keeled. 

2. Sub-family Cf.ntrinin. 15. — Spiracles bebind the eyes; 

dorsal fins n^metimes spined. 

Centrina. No anal fin ; dorsal fins two, armed with spines. 
Spinax. Dorsal spines in front of the tins; body smooth. 

Etmoptcrus. Uesembling Spinax, but with only three branchial 
apertures. 

Centrina. Dorsal spines in the middle of the fins. 

Centrophorus. UoUy armed with hard scales or prickles. 

Galeus. Dorsals two; aiufl one; tail unetjual, oblique; 
teeth as in Stpialus. 

Galcus. Spira^’les rather large ; tail without a dimple. 

Galcoccrdu. Spiracles small ; n dimple at the base of the tail. 

ScYLLiUM. Spiracles large ; caudal fin irregular, lobed, with 
the tip truncate. 

Prisliurus. Snout lengthened ; base of the tail serrated with scales. 
ChUoscylliam. Under hp broad, membranaceous; upper nasal valve 
cirrated. 

♦ The two sulvgenera AlnpiasanA Alopecias require investigatioa. Are 
they the same ? or do they represent each other ? 
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Cestra-cioi^. JTcarl not depressed ; eyes vertical ; mouth 
terminal; lips thick; dorsal tins spined. 
Mustelus. All the teeth tessellated, as in the lltiid®, 

3. Sub-family Zyganin-'E Head excessively dilated ; spi- 

racles large. 

Zygana. Head hammer-shaped. 

JW(if//si/nafns. Head heart-sbapeiL 

4. Sub-family Crossorhinje. — Spiracles large ; inouth ter- 

minal, with many cirri. 

Crossoriiini's. Dorsal lins placed near the tall. 

5 . Sub-family Pristin.t:. — Muzzle sword-shaped, with spines. 
Prisi;|s. Teeth tessellated, covering the lips. 

Fxmilv 2. UAlD.Ts. Jiai/s 
Head and body Hat; the former more or less surrounded by 
the ])ectoral fins. 

Sid)-family I'hioosin'.t’.. — 'I ail armed with serrated spines. 
'riiKJON'. Tail with .a narrow linear fin either abo\e or below. 
I*ASTiNA( A. Tail attenuated, and with»)iit any lins. 

Pn. Roi'j.ATEA. llody broader than long ; tail without fins. 

l{\i\. IJody })rickly ; tail with small lins, but no spine. 
ANAeANTiius. Uesembling Trigoii, but witnout a caudal s[)ine. 

Sub-family Ptkroc Fam \ hn.k. — Head detached from the 
fins, and iirorninent. 

!MYr.n>nA xr.s. Tail excessive!}^ long ; head simple, without 
apjiendagcs. • 

RniNoiTi.UA. ^luz/.le divided Into two lobes ; mouth beneath. 
(haiATtnu FRA. fiu-like processes on the^uuzzle ; mouth 

terminal. 

yEroHATi s. T.ower Jaw much longer than the upper. 
Ptehockviiala. ^Muzzle with fin-like processes; mouth be- 
neath, 

Suh«V,imil^ Tor^'Kdin.k. — Hody andpcctorals'fonnlng adisk. 
Torvkoo. With two dorsal fins. 

Temera. Dorsal lins wanting. 
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1. ^iub- family Squatin^. -^Body sliark<4iko ; head obtu<!e, 
detached ; mouth terminal. 

Squatina. Head furnished witll cirn. 

.5. Suh-fiimily UuiNOBATiN.'aJs^ Body sharft-like; head 
pointed, mouth beneath. 

KnrNOBAjTs. Head pointed. 

Uhina. Head obtuse. 


Family 3. PUIONID.E. 

Branchial aperture as in osseous fishes. 

PuioNonoN. 3Iuz/]e formin*; a long lanceolate jdate. 

Family 4. STLIUI ONUM:. 

Body covered with osseous plates and tubercles. 

Vf'iPKNSKR.'*^ Jaws performing the oHice of teeth; inoiitli 
eirrated. 

Family 5. CHIM.EUID/K. 

Head with appendages ; tail ending in a point. 

Chimera. Tail ending in a long filament. 

Callorhvnciius. A Caudal fin narrow, placed on the sides r»t‘ 
tne pointed tail. 


OuDKii IV. PLECTOGNATHKS. 

.Skeleton stfiii-cartilaginous ; branchial .sj/iracle .single. 
Family I. BALISTID.E. 

Body bard, mailed, tnbereulated, or spined ; mouth very small. 

I. Suh-fiimily OsTRAeis.T-;. — Body mhiled with \ngular 
plates. 

Ostracion. Body quadrangular, destitute of spines. 

VOL. II. <» 
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Tetrosomus. Botlv quadrangular ; spines on the back and 
hclly. 


• Body triangtdar. 

Plafi/ranthus: Body with several flattened bony obtuse sidnos. 
I.aciopkrytf Front and vent^witli two born-like acute spun s. 
lihincsotnttS. JJody without ^ines, oltcii scored as in the Biilistinaj. 


‘J, Suh-fainily Bamstin^. — B ody j^ranulatcd or retiridatcil ; 
muzzle produced. 

Balistes. Body reticulated; sides of Ihe tail armed with 

si)ines. 

Bnh'stex. The first dorsal spine smooth, acute ; caudal rounded. 

Rhinccanthus. First dorsal splni? thick, ioukIi, obtuse; caudal roUAded 

^Irhchthf/s. Pelvis without rays; eaudal (in doubly Innate, 

Citnthidi'rwcs. Body covered with prickles ; caudal tin rounded. 

CArKiscus. Body reticulated ; sides of the tail without s])ines. 

. Capriscus. Caudal (in truncate or rouiulcHl ; pelvis without rays, 

J,ciuru}>. I’elvi.s ((irminf' a lar/^e ami distinrlly rayed venir.il (in ; raj-- 
greatly lengthened; caudal stnall, doubly lunated. 

Cfia/Utomus. t'audal (In <loubly lunated ; pelvis with small rays; dor- 
sal spine rihtiise ; dorsal and anal fins falcated. 

Zrnodan. Two longer pointed teeth in the uppi*r jaw ; t.'iil singly lii- 
iiated, pelvis without rays, nearly concealed ; dorsai 
spine obtuse, truncate. • 

PnchyiKithus. Body short, compressed, triangular ; head very large 
ami long; eyes ju.st above the pectoral (in; two trout 
ti’oth in et!<‘li jaw very long; <lors;il and anal of 
equal breadth ; caudal doubly lunate. 

MoVAjJANTHiTs. The first dorsal fin represented by a siMgli* 
ray, 

Alutern. Pelvis concealed beneath Ihe skin ; tAsmooth. 

Mointranthns. Body granulated ; pelvis proiniTOriL ; tail spined. 

CantherhiTU'.s. Body granulated ; pelvis prominent ; tail smooth. 

Chn't'Hlcrma. Body covered with i>riekk*s; tail smooth. 

Tnchudt'nua. Body reticulated ; sides of tlie tail witli bristles and 
spines. 

Thi \(’ANT iti s. Ventral fins formed of two spines. 

B.sii.ocEi’iiALir.s. Body linear ; Jicad vtu y lon;^ ; mouth ver- 
tie.'il, Itearded. 


IJ. Sub-family TETRAoniN.E. — Body ohlonj ; prickly, 

'I'ctraodon. Head .short; bcMly covered with prickles. 

Lt'/odiiii. I le.ul short ; body entirely smooth. 

J.nyorr/i/ialus. Body .ibove smooth ; belly armed with sjiines, 
CirrhtsuiTius Sides of the body with cirnVorm appendages. 
Canthi^astrr. Muzzle prolonged and narrow ; belly with spines. 

• 

1. Suh-fatnily DionoviNii-:. — No true teeth ; body orhietdar, 
armed with spines. 

Triod<>%i. Belly forming an enormou.s sack ; body with short prickles 
Diodvn. Margins of the jaws undivided ; spines long. 
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5 . Sub-family Cephalinje.— B ody oval or orbicular; the 
three hinder fins united. 

1‘eilalion. Body oblung, truncate ; jaws arumlnated. 

Ort/iafforisrus. Body nearly orbicular, granulateil. 

Molacfinthus. Body arino<I with 8pinf?«. 

Ccphalus. Botly oblong ; skin hard, with angular compartments. 

Family 2. CIIIIlONECTIDyE. " 

Body com]iressed, naked, frof^-llke ; eyes and mouth generally 
xertical. 

C’mttoNEc.TEs. Body coin])resse<l, smooth ; dorsal fin long, 
entire, or divided. 

Maltjie. Body broad, depressed, armed with tubercles ; 
tail com])ressed. 

Family EOPlIIDyE. 

Flead {*norinoiis, nearly flat ; pectorals perlunculated. 

Lorn It’S. JMoutb with numerous cirri ; detached rays on the 
head. 


Bamii v 4. SYNGNATIIIDdi:. 

Body mailed, ungulated ; snout tubular ; mouth verticrd. 

SyNGNATiits. Body linear, very long ; dorsal lin single. 
Syv^nathus. With small pectoral and caudal Ibis ; tail long. 

Acns. Pectoral and caudal fins wanting ; no sulHcaudal pouch. 
S(ilc(rnathus. Witli pectoral and anal fin.s, but no caudal ; tail .sliort. 

IIippocAMrus. Bfclly and crown deep. 

Ilipfujcampus. No ventral or caudal fins. 

Sole nit iluma. Two dorsal fins ; caudal lin large, pointed. 

I’EtiAsts. Mouth placed beneath; body depressed ; ventrals 
small. 


Okdeii V. ABODES. 

Body anguilliform ; ventral tins wanting ; braneliial aperture 
.spi raculated. 

Family 1 . MURyENlD.E. 

Botly snake-like ; scales none, or very small, envelope^l in the 
skin ; .spiracles htteral, one on each side. 

.\nc;uilla. AVith jiectoral fins. 

Anguilla. Sjiiraclc beneath the ba^c of the pectoral ; nostrils tubular, 

o 2 



196 CLASSIFICATION OF FISHES^ ETC. 

Jrioaoma. ^Iracle before the base of the pectoral ; nostrils simple. 

Ophiiurut. Dorsal and anal lln extending to the tip of the tail. 

Leptognathu$> Jaws and teeth long, acuminated ; end of the tail naked. 

Ptemrus. Dorsal, anal, and caudal fins distinct 

Murasna. Pectoral fins obsolete, or none. 

Netfasfoma. Jaws greatly elongated ; spiracles two, transverse. 

Pachhirus. Pectoral fins minute, obsolete ; tail very thick, obtuse. 

Pectorals none ; tall pointed ; spiracles on the sides of the 
head. 

Dalophis. Spiracles two, placed on the sides of the throat ; no pcc> 
torals. 

Ophiognathus. Dorfsal and anal united ; no caudal ; pecto- 
rals very small. 

IcnxHYOPHis. Eyes distinct; teeth acute ; no fins whatever. 

Alabes. Spiracle single ; pectorals large ; a concave disk 
beneath. 


Family 2. SYNBllANCHIDiE. 

Spiracles placed under the throat. 

Sphagebramchus. Spiracles two, approximate ; upper jaw 
pointed. 

Monopterus. Spiracles two, united in a tran.sycrse cleft. 
Sykbranciius. Spiracle single; dorsal, caudal, and anal fins 
united. 

Ophicthys. Spiracle single ; l>ody cylihdrical ; no fins. 


Family 3. STERNARCIHPiE. 

Gvmnotus. Body eel-sliapcd; anal very long; dorsal fin 
wanting. 

Gymnarchus. Body scaly ; dorsal fin very long ; anal wanting, 

Carapus. Body much compressed ; dorsal, caudal, and anal 
fins united. 

Sterna RCH us. Operculum concealed ; l>ody scaly ; anal fin 
distinct. 

Leptocephai.us. Very thin, hyaline ; dorsal, anal, and caudal 
fins united. 

Family 4. PETROMYZONIDiR. 

Eyes small, or none ; mouth longitudinal. 

Amphioxus. Lanceolate, hyaline ; no pectoral, dorsal, anal, 
or caudal fins. 
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Petaomyzon* Body cylindrical ; spiracles Seven on each side, 
Fetramffton. Teeth Iti several rows. 

Heptatremut, Teeth in two rows. 

Ammocoetes. Lower lip straight, and transverse ; teeth none. 
Myxine. Eyes none ; lips surrounded with cirri. 

Family 5. CYCLOPTERID^. 

Body ovate ; no scales ; adhesive disks on the belly. 

Lsfadooastrr. Disks two; caudal fin distinct. 

Piecephaitu. Disks two, with cup.ahaped suckers. 

Rupisuga. Disks two ; caudal united with the dorsal and anal. 

Gobiesox. Disk single ; caudal fin distinct. 

Cycloi*terus. Body short, thick ; dorsal fin short. 

Lipakis. Body sub-anguilliform ; dorsal fin long. 


CHAP. 11. 

A OEMEKAL ARRANOEMEVT OF FISHES ACCORDING TO THEIR 
SUPPOSED NATURAL AFFINITIES AND RELATIONS.* 


Order I. ACANTHOPTERYGES. 

Tribe I. MACROLEPTES. 

Family 1. PERCIDiE. Perches. 

Fins witjiotft scales ; body oblong ; scales distinct ; 
mouth large ; teeth in the jaws, vomer, and palate ; 
operculum spined ; preoperculum serrated ; ventral fins 
placed beneath, or slightly before, the pectorals. 

* During the dow progress of this chapter through the press^weveral ad- 
ditions ana improvements have been made, and sub-gencra added or ebarar- 
tcrlied, not to be found in the synopsis. 

o 3 
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1. SuBFAM. PERCTNiB. 

Dorsal fins two, distinct ; no canines. 

1*ERCA Linn. Body oblong, fusiform ; jaws nearly 
equal ; mouth large. 

Perea Linn. Gill covers more or less scaly; caudal 
fin 8ub"lunate, lobate, or slightly forked ; body oblong, 
sub-fusiform ; mouth opening beneath the eye. 

P. \abTax Linn. Cuv.pl. 11. acuta. Cuv. pi. 10. 
macronatus. Ib. pi. 12. fiuviatilis. 

Lates Cuv. General form of Perea, but the body is 
wider and the head narrower ; mouth large, extend- 
ing behind the eye ; caudal and pectoral fins rounded ; 
prcoperculum with strong ^eth. 

L. nobilis. Cuv. pi. 13 . 

Centropomus Cuv. {figA2,d.) Head pt^nted, as in 
Lates ; caudal fin large, forked ; the second spine of 
the anal fin remarkably large. 

C. undccimalis. Cuv. pi. 14. 

Niphon Cuv. (fig, 42. e.) Body fusiform ; first dorsal fin 
mueV larger than the second; head lengthened, 
pointed ; very strong spines on the operculum, and a 
lengthened pointed one at the angle of the preoper- 


PE^OIDiB, — peucinje. 


m 

cule^ which is also toothed at its margin ; mouth 
large, horizontal, lower jaw longest; caudal lobed^ 
the lobes rounded. Analogous to Holoeapthus. 

N. spinosus. Cuv. pi. 19. 

Lucioperca Cuv. General form of >tiphon, but with- 
out any lengthened spines on the sides or the head ; 
dorsal fins equal ; caudal lobed or forked ; strong 
incisors, mixed with smaller ones, in the jaws, vomer, 
and palate ; cheeks more or less naked ; preoperculc 
serrated. 

L. Americana. Cuv. pi. 16. 

£nopix)8US Cuv. Body short, broad, compressed, oval, 
resembling the Chfletodons ; mouth oblique ; dorsal 
fins two, distinct, but approximating. 

Diplopteron Cuv. Head large, very Jiigh ; mouth oblique ; 
dorsal fins united at their base ; ventrals longer than 
the pectorals, and pointed ; caudal round ; scales 
small ; two scries of dentations on the preoperculum; 

D. bifusciatum. Cuv. pi. 21. GrilT, pi. 57. fig 2. 

Gramistes (Juv. Body more oval ; head smaller ; scales 
very small, and covered with the common skin ; mouth 
oblique ; ventral fin small ; caudal fin rounded ; 
small spines on the preoperculum and operculum ; 
but the former is not crenated; base of the hind 
dorsal, the anal, and the caudal with scaly sheaths. 

G. orientalis. Cuv. pi. 27. 

Emplosm Cuv. GeneraJ aspect of a Chatodon ; body 
broad, much compressed, nearly as high as it is long ; 
head suddenly narrowed, very small ; mouth siyall, 
oblique ; ventral as large as the pectoral ; caudal fin 
lunated ; dorsal and anal fins falcate ; preoperculum 
strongly toothed. 

£. armatus. Cuv. pi. 20. 

Aspho Cuv. Body lengthened, sub-fusiform, as ip Perea ; 
dorsal fins remote ; mouth small, placed beneath the 
muzzle, which is obtuse, and projects over the under 
o 4 
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jaw ; head depressed, broad ; caudal fin emarginate ; 
ventral rather larger than the pectoral. 

A. vulgaris. Bloch, pi. 107. Cuv. pi. 26. 

Huro Cuv, (^fig, 4*2. b.) Preoperculuin entire ; body fu- 
siform, but broad in the middle; head large; mouth 
oblique, sub- vertical, large ; lower jaw longest ; chin 
projecting ; dorsal fins distinct, the first smallest ; 
caudal emarginate. 

II. nigricans. Cuv. pi. 17. 

Apooon. Eyes very large; dorsal fins generally dis- 
tinct ; mouth oblique ; caudal fin forked or lobed. 

Amhassus* Ouv. (^.42. a.) Body ovate ; dorsal fins 
hardly united at their base, the first having a pro- 
cumbent spine; lower jaw longest; preoperculum 
doubly crenated ; caudal fin large, forked. 

A. Commensonii. Cuv. pi. 25. 

Apogon Cuv. Head large, obtuse ; tail suddenly con- 
tracted and long ; dorsal fins quite distinct ; pre- 
operculum doubly crenated ; caudal lobed. 

A. trimaculatus. Cuv. pi. 22. 

Pmiatomus Risso. General aspect of the last, but the 
body more lengthened, and tlie head larger ; mouth 
nearly vertical ; eyes enormous ; dorsal fins small ; 
caudal very large, and forked teeth ; velvety scales 
large, deciduous ; preoperculura lobed, and only stri- 
ated sides of the head scaled. 

P. Teloscopium. Cuv. pi. 24. 

Cheilodipterus Cuv. Uniting the characters and aspect 
of Apogon and Lucioperca, having the ayes and fins 
of the former, and the more fusiform shape, sub- 
horizontal mouth, and large teeth of the latter ; body 
ovate, fusiform ; heail rather pointed ; dorsal fins 
short and high ; caudal large, slightly forked ; mouth 
large^ nearly horizontal. 

C. Arabicus. Cuv. pi. 25. 

• If thia type enters in the genus Apogon^ it must be that which repre . 

vents HurOt or the chironectiform. 
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2. SuBPAM. SERRA'^IN^. 

Dorsal fin single^ sometimes emarginate ; branchial 
membrane with seven rays * ; jaws with strong canines. 

Serranus Cuv. Body ovate, fusiform ; preopercule ere- 
nated ; operculum with one or two isolated prickles ; 
dorsal fin' single, slightly emarginate in the middle, 
naked, and without scaly sheaths at the base. 

Serranus Cuv. Caudal fin truncate or lunated ; head 
rather pointed ; mouth large, o ening horizontally ; 
lower jaw longest, pectoral ovate ; teeth few, re- 
curved, straggling, in two or more rows, those in the 
lower jaw longest ; the vomer teeth smaller and 
crowded ; body usually crossed by bands. Represent- 
ing Perea. 

S. scriha. Cuv. pi. 28. cubrilhi. Cuv. pi. 29. 

pha'iiistoinus Sw. iliip. pi. 26. f. 2. 

CromWeptes Sw. Caudal fin rounded or oval ; hinder 
part of the dorsal fin broader than the anterior ; a 
strong canine tooth on each side of the lower jaw ; 
body usually covered with spots. Representing Lates. 
C. altl veils. Sw. Cuv. pi. 35. inyriaster. liiip. (nec. 
pgas. Ib, pi. 33. i. pi. 27. f. 1. 

ininiatus. llup. i. pi. 26. fuscuguttatus. Ib. f. 3. 
f. 3. beinistictos. lb. f. 3. 

Plectropoma Cuv. General structure of Serranus ; but 
the body is shorU*r and broader, and the anal 
spines very strong ; caulal fin forked or lunate ; the 
spines on .the horizontal or lower edge of ^e pre- 
opercule are largest, and are directed forward ; body 
banded. Aepresenting Centropornus. 

P, pudla. Cuv. pi. 37.t 

Cynichthys Sw. J 42. c.) Body shorter and broader ; 

* This is Cuvier’s character; but it seems to ba# variable one, f/or 1 find, 
on reference to my Sicilian MSS., that in thfffirst, or typical species, 
S. sertirtf I counted only six rays, w|)ile In S. cabrUla there were seven. 

t P. IcojMrdinus, Cuv. pi. S6,, seems tb connect this sub-genus with 
Cromileptes. 

t This most beautiAd flsh is obviously the chironectiform type of the 
present group. 
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heM 'large ; mouth very wide and large^ obliquely 
vertical ; lower jaw with numerous teeth^ all of the 
same length. Representing Huro. (See 42. b, c,) 
C. flavo-purpuratiis. Frey. Atl. pi. 57. f. 2. Bennet, Ceyl. 

Fishes, pL 19. {Jig. c.) 

Variola Sw. Ovate, fusiform, the hinder part of the 
dorsal and anal fins considerably lengdiened and 
pointed ; caudal, large, long, and deeply lunate, the 
upper and under extremities forming long points ; 
ventsals pointed. Representing Cheilodipterus. 

V. longipinna Stv. Uiip. i. pi. 26. f. 2. ( S. louti Rup. * ) 

Eteles. Caudal fin large, deeply forked ; pectoral fins 
pointed ; dorsal fin almost divided into two ; eyes 
excessively large. Representing Apogon. 

Elastoma Sw. Body fusiform ; spinal division of the 
dorsal longer than the hinder portion ; mouth and 
teeth as in Serranus ; eyes very large ; caudal deeply 
forked. 

E. oculatus Sw. Cuv. pi. 32. 

Uriphfpton Sw. Ovate-fusiform ; dorsal fin only 
slightly emarginate ; mouth large, sub-vertical, with 
strong incisors at the tip of each jaw ; caudal forked, 
the two middle rays united into a filament as long as 
the body. 

tr. microleptes Sw. (Serranus phaeton. Cuv. pi. 34.) 

Eteles (^uv. General shape and habit of the last, and with 
similar dorsal fins; several large incurved teeth in 
the jaws, but none in the palate ; caudal fin deeply 
forked, die upper extremity elongated ipto a filament. 

E. carbunculus. Cuv. pi. 18. 

Grystes Cuv, Dorsal fin almost divided into two, the 
anterior or spinous division shortest, the posteric^ 
lobed ; preoperculum smooth ; mouth large, sub-ver- 
tica/ ; lower ja# largest ; caudal emarginate ; sides 

V 

• Connected to ^rranus, with which the circle of thig genus began by 

Serranus phicnislomm, which unites the truncate caudal of Serranus with 

the broad fins of Variola. 
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of pe head scaled ; pectoral and ventrals small ; anal 
fin shorter than the hind part of the dorsaL Repre-* 
senting Huro in the circle of Percinae. 

G. Salmoides. Cuv. pi. 45. 

AoebinV Cuv* Dorsal fin emarginate towards the cau- 
dal ; head naked ; preoperculum not crehated, but 
with obsolete spines, as in the operculum ; crown de- 
pressed, and marked with indentations ; mouth small, 
placed beneath the muzzle, which projecU^)eyond 
die lower jaw ; ventral fin large ; caudal el9||ginate. 
Representing Aspro. 

A. vulgaris. Cuv. pi. 41. 

Pentaceros. Body short, broad, compressed, resem- 
bling the Chsetodons ; mouth oblique ; dorsal fin 
single, emarginate towards the caudal ; scales small ; 
orbits elevated over the eyes. Representing Enoplosus. 

Folyprion Cuv. Body oblong-oval ; a ridged and 
spined process over the orbits and otlier short spines 
on the preoperculum and giU-covers ; ventral spine 
serrated, the fin rounded, and as large as the pectoral ; 
the hind jiart of the dorsal, the anal, and the caudal 
fins half covered with small scales ; caudal truncate. 

P. cernium. Cuv. pi. 42. 

Fentaccros Cuv. Body short, angular; the belly 
flattened ; the sides much compressed ; dorsal slightly 
emarginate ; the spiny ray and that of the ventral 
very strong and lengthened ; caudal small, round ; 
mouth very small ; preopercule crenated ; over the 
eyes a horn-like protuberance. 

P. capensis. Cuv. pi. 43. 

3. SuBFAM. PERCOPHINA2. 

Ventral fins placed before the pectoral ; dorsal fin single, 

entire*; the spinal rays weaker and shorter tlian the 

others, and generally very few. 

PiNGUiPES. Body lengthened ; dorsal fins single, long, 
and narrow, with nearly all the rays soft. 

* Except in Percophis. 
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Finguipes Cuv. (^fig, 43. h.) Body very fusiform^ resem- 
bling that of a Labrus ; scales small ; head naketl in 
front; lips fleshy; anal fin long, narrow, resembling 
the hinder part of the dorsal ; pectoral and caudal 
rounded ; ventral small, slender ; no spines on the 
head. 

P. Brazilianus. Cuv. pi. 63. 

Fercis Cuv. General form and fins of Pinguipes, but 
the head is thicker and more obtuse ; one or two 
prickles on the operculum ; the 304 spines on the 
dorsal are very short. 

P. semUasciatiU Cuv. pi. 62. 

Ryptious * Cuv. (^fig. 43. a.) Scales minute, covereil 
as well as the fins by the common skin of the body ; 
pectoral and caudal rounded ; ventral very small ; a 
few small prickles oidy ^ the gill-covers ; mouth 
small; eyes very large; representing Gramistes. 

R. arenatus. Cuv. pi. 46. 

Percofhis. (^fig. 44.) Dorsal fins two ; body anguilli- 
form, cylindrical ; tail very long, 

Fercophis Cuv. Body lengthened, slender ; aspect resem- 



bling Sphyrsena ; head long,' pointed ; mouth hori- 

* This is clearly a rcpresentatlcm of the Gadittar i .hut I Ihel uncertain 
whether to consider it the type of a sub>genu8, or of a genus. 
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zontal, large ; lower jaw much the longest ; the chin 
advancing and pointed ; a packet of long curved teeth 
at the tip of the upper jaw, and others scattered in 
the lower ; dorsals wide apart, the first triangular, 
the second long ; anal dn longer than the second dor- 
. sal ; head and body with small scales ; caudal rounded. 
P. Brazilianus. Cuv. pi. 64. 


Sii.Aoo Cuv. (fig. 4f5.) Head lengthened; mouth small; 



eyes minute ; first dorsal fin on a line with the pec- 
toral and the ventral, having the first ray very long. ' 


^ S. doinlna. Cuv, pi. 69. 

Centropristir Cuv. Body ovate, compressed, sub-fu- 
siform, but rather broad ; dorsal fins emarginate ; 
head rather large ; preoperculc dentated ; operculum 
spined ; caudal fingfeubly lunate ; ventral fin smaller, 
and slightly befor^ne pectoral. 

C. nigricans. Cuv. pi. 44. 

pRTACANTHus Cmw. Body ovate, compressed, obtuse ; head 
large ; mouth large, obliquely vertical ; lower jaw 
longest ; the chin pointed and advanced ; eyes enor- 
mous ; ventral fins ver/ large, -the last ray attached 
to the belly by a membrane ; pectoral very small ; 
caudal truncate ; the whole head and body covered 
with small rough scales; angle of the preopercule 
with an obtuse spine, the margin crenated. Repre- 
senting Huro and the Holocentrin®. 

P. Japonicus. Cuv. pi. 50. 

4. SuBFAM. HOLOCENTRINJE. 

Jlody covered with hard, rough, or denticulated scales, 
or mailed plates ; the head being very spiny, and the 
mouth often oblique ; dorsal emarginate. 
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ANTHiAs^n^t^. 46‘.) Ventral fin exceeding long; cau- 
dal very lunate^ and ending in filaments ; body ovate ; 
head obtuse ; eyes large ; 
mouth wide, sub-ver- 
tical, the lower jaw long- 
est ; each jaw with a 
single row of small and 
sharp teeth, those in the 
upper jaw being curved 
upwards ; these are in- 
termixed with larger 
ones in both jaws, curving different ways ; vomer with 
numerous others, small and curved ; lateral line ab- 
ruptly bent near both extremities ; jaws, head, and 
body covered with small rough scales ; gill membrane 
six-rayed. 

A. sacer. Bloch, pi. 315.* 

lloLocENTiiUM. Dorsal fins ; scales hard, imbricate, 
regular. 

Uolocmtrum Artedi. Anal spines exceedingly strong ; 
body ovate, fusiform ; head and back arched ; scales 
large, hard, and crcnated ; spmes on the operculum 
and preo]ierculc v(.*ry long anV sharp, the etlges of 
all these bones being strongly toothed ; sub-orbital 
plate crenated ; dorsal fin cleft almost into two, with 
the spines and those of the anal very strong ; caudal 
deeply lobed or forked ; ventral fin of many rays ; 
lower jaw longest. » 

H. hastatum. Cuv. pi. .'59. diadeiiui. Hilpp. i. pi. 32. -• 
spinifer. Hiipp. ii. pi. 25. 1. samara. Tb. i.pl. 22. fig. 3. 

ruber. Ib. i. jd. 22. fig. 1. ruber. Beun. Cey. pi. 4. 

Corniger Spix. Anal spines small, those of the sub- 
orbital bone excessively large ; pectoral fin rounded ; 

* If the figure .it pi. .SI. (where this fish is unaccountably pl.-iced with 
Serranus)f in (Uivier and Valeiicienne’s work, is correct, itmustbcadifler- 
ent Riwcuir to the A. sacer of Sicily ; it represents the lower part of the 
oporculuf.t and sub-opcrculura^as crenated bimilar to the edee of the pre- 
oiierculum, and the superior teeth as not bent upwards. In the .Sicilian 
species (of which specimens >re fortunately in the Zoological Museum) 
there are no serrat tires on ihe.operculum or sub-operculum, and the ven-^ 
tral fin is pointed, not rountled. 1 can hardly think that these important 
difffercnces originate in error, because such carelessness would throw a 
doubt on the general correctness of those otherwise well-excc.uted plates. 
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caudal; truncate; scales with their margins strongly 
toothed ; teeth rather strong, sharp, even. 

C. spinosus. Spix and Agass. pi. 75. 

Myripristia Cuv. No prominent spine on the preoper- 
cule,and only one or two small ones on the operculum ; 
eyes excessively large ; scales as in Corniger ; both 
profiles of the head and body equally curved ; mouth 
sub- vertical ; lower jaw longest ; caudal fin forked. 

IVI. Japonicus. Cuv. pi. 58. mclanophrys Sw.* Uupp. i. 

])1. fig. 2. 

Ber\’x Cuv. Dorsal fin single, placed in the inidtUe of 
the back, the rays of all the fins slender ; caudal 
very large and forked ; ventral fins nearly equal to 
the pectorfds, and often of ten rays ; operculum and 
preoperculuin crenated, but the spines very small or 
wanting. 

}3. lincatus. (aiv. pi. 6'(). 

Hoplostcthua Cuv. (leiieral shape of Treachichthys, but 
the head is marked by numerous bony ridges instead 
of spines, and the scales are smaller and more regular, 
as in ordinary fishes ; dorsal fin single, low, with six 
spinal rays, followed by others which are branched ; 
caudal fin divided to the base into two oval lobes ; 
pectoral large, oval ; head without scales ; inter- 
opcrculum with a short spine ; belly serrated ; lateral 
line smooth ; mouth vertical ; lower jaw longest ; 
eyes very large. 

H. Mediterraneus. Cuv. and Val. pi. 97. bis. 

TKACHienTii\iS. Body short, oval, covered with ex- 
cessively hard irregular plates instead of imbricate 
scales ; head large, obtuse ; mouth very wide, almost 
vertical ; the lower jaw longest. 

Trachichthys Shaw. Body mailed with large rough 
plates, which form a spined ridge on the bel^y and 
lateral line ; operculum and nape of the head with 


* M. Murdlan PUpp. 
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Other large spines ; eyes excessively xnaikth 

completely vertical ; teeth none. 

T. Au«.tralis Sh, Nat. ]\Iis*s. pi. 378. . 

Monorenfrus (.uv. Body entirely mailed witji large 
angular plates^ which are rough and carinated*; dorsal 
fins two, the first of a few very thjck spines ; one 
large spine shows the ventrals, in the angle of Which 
are tlio true fins, composed of soft and almost im- 
perceptible rays. 

M. .faponica. Sell. pi. 24. Cuv. pi. 97. 

OmosoMA, Cuv* Body short, thick, oval, armed with 
conical horny tubercles of different sizes, two of 
which represent the first dorsal ; all the other fins 
with soft rays ; body granulated ; belly protuberant ; 
mouth small, vertical, 

O. coniferiim. Cuv. pi. 99. 

5. SuBKAM. IIELOTlNyE. 

Dorsal fin one, deeply cleft ; branchial membrane of 
six rays ; jaw-teeth numerous, small, close set, and 
of ectual size ; head and muzzle naked ; dorsal, and 
often the anal fins sheathed at their base with scales ; 
swimming bladder two-lobcd, or contracted in the 
middle ; pectorals pointed ; strong spines in the middle 
of the operculum. Analogous to the Sparina?. 
Therapon Cuv, Spine on the opercule very strong ; 
preopercule with jiectinaied teeth ; outer range of 
the teeth strongest ; vei^tral behind the pectoral ; 
caudal forked ; lower jaw slightly longest Con- 
necting this sub-family with the Ilolocentrime. 

T. Theraps. (’uv. Val. 5.3. ' 

Datnia Cuv, Body broad ; head and muzzle con- 
tracted and rather pointed ; dorsal and anal fins 
sheathed before, and scaled behind ; lower jaw 
shortest ; dorsal and anal spines remarkably large ; 
head scaly ; preopercule toothed ; opercule with two 
small prickles. Representing Centropomus and Gerres. 

D. argentea. Cuv, pi, 54. 
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CuW Sotnewhat resembling Datnia, but the 
body is more lengthened, and the base of the fins 
are not scaly ; all the tee^ even; opercule spines 
small ; preopercule crena^ ; caudal lunate ; dorsal 
and 'anal spines moderate; fore part of the head and 
crown naked. 

P. quadrilincatus P. Cuv. 55. 

Ifelotes Cuv. 47.) Body 
fusiform ; snout obtuse ; 
mouth very small ; outer 
teeth trilobate ; preopercule 
crcnatetl ; opercule with 
small prickles ; caudal lu- 
nate ; representing Boops. 

Ilflotc’s sex-liiieatus. Cuv. Val. 56. 

Bulks. Operculum spines small ; all the teeth simple 
and eciual ; eyes very large ; pectoral small ; ventral 
larger than the jjcctoral, and placed beneath it; 
caudal large, deeply forked ; branchial membrane 
six-rayed; dorsal fin deeply emarginate in the middle: 
representing Apogon ? 

inarginatus. Cuv. Val. 52. rupestris. Griff’. Cuv. 7. 2, 

CiiiRiiiTEs Commvrmju Body short, broad, resembling 
Pomotis in shape ; mouth small ; lower jaw shortest ; 
several canine teeth mixed with the others ; pectorals 
large, round ; the lower rays simple, thick, length- 
ened, and partly free ; centrals behinrl the pectoral ; 
anal and dorsal spines very strong. 

fasciatus. Cuv. Val. pi. 47. 

Pomotis Cuv. Body broadly oval, compressed ; dorsal fin 
slightly emarginate, the hinder part and the anal witli 
a sheath of scales at their base, the spines of these 
fins moderate ; an elongated membrane or flap at the 
angle of the operculum ; caudal fin lohed ; ventrals 
under the pectoral, with a pointed basal scale. 

P. vulgaris. Cuv. pi, 49. 
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Centrarchits Cur. {fig- 4>8.) Dorsal fin undivided, 
and, with the anal, hav- 
ing a niimbcT of short 
but graduated spines 
before the soft rays ; 
mouth large, subverti- 
cal ; the lower jaw 
longest ; preopereide 
and gill covers smooth; 
teeth in the jaws at^d 
tongue close and even ; ventral beneath the pectoral ; 
caudal fin truncate: representing Huro, Priacanthus, 
&c. 

C. s]jaroulo.s. (’iiv. pi. 4f>. 

Genera of uncertain affinities. 

Diacope Cur, Form and general aspect between a 
Serranus and a Sparus ; body fusiform ; head pointed ; 
mouth large, horizontal ; the under jaw generally 
rather the longest ; pectoral fins invariably pointed ; 
dorsal fin single, but emarginate, the spiny and the 
soft rays about equal ; caudal fin more or less lunaUid 
or lobed ; ventrals beneath the* pectoral ; teeth of the 
jaws as in Serranus ; preopereide. crenated, and with 
a notch which receives a tubercle on the inter- 
operculum. 

revulina. Fuv. pi. ;J8. coccinea. itilyjp. ii. pi. 23. 2. 

lineolata. Uiipj) i. yjl.19. 3. erythrina. lb. tig. 3. 
argcntinuiculata. lb. fig. !,• nigra. Ib ii. pi. 24. tig. 1 . 
fulviflamma. Jb. fig. 2. annularis, lb. fig. 2. 
nielaiiura. Ib. ii. jd, 23. 1. ca*ruleolincata. lb. fig. 3. 

Mrsoprioii Cuv. General structure of Diacope, but the 
operculum terminates in a blunt angle, and is not 
s])inous ; preopereide lolieil and crenated. 
uninot.itus. Ciiv. yil. 39. clirysurus. Ib. pi. 40. 

♦ Some of those fishes 1 pusport are allied to Serranus, and others to the 
Jtolocfntrinir, wliile Mesojn'ion may ]>os.sibly be referred to the Spnrina'-. 
The wliolo, Imwover, appear to require a perfect revision. It is remarkable 
tliat they havi*, in their (tinted pectorals, one of the great natural charac- 
ters of tlie Spurime. 
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Family 2. CIlil^TODONIDiE. 

• 

Operculum without prickles ; preopercule generally 
smooth ; the spiifal rays of the dorsal fewer than the 
flexible rays ; dorsal fins generally united into^ne ; 
scales and mouth small. 


1. SuBi AM. (lII.ET()DONl]^3:. 

llody short, broad, much compressed ; dorsal, anal, 

and caudal fins thickly covered with minute scales * ; 

teeth setaceous, very slender, rather long, crowded ; 

mouth rem^U'kahly small ; dorsal fin generally single ; 

pectoral pointed, sometimes emarginato. 

CjiAsroiioN Linn, llody oval, broad ; mouth more or 
less pointed ; no spine on the i)reoj)erculum, qr 
prickles before the dorsal ; caudal truncate ; pectoral 
fins small or moderate ; dorsal fin single. 

liahdophornis' Sw. Dorsal fin single, hut ^ith the first 
soft rays falcate, and lengthened into a filament ; 
mouth porrect, and the lower jaw longest : repre- 
senting Fomacanthus, 

Kl)hi])|>iiiin Sic. Ciiv. pi. 174. 

Cha'iodon I/jiin. Dorsal single, emarginate, and rounded 
behind ; all the rays graduated : representing llolo- 
can thus. 

reficulatus. .('uv. pi. 171. 

lleniochus Cuv. An emarginate division between the 
spinal and the soft rays of the dorsal ; the fourth 
ray more or less prolonged ; crown with horn-like 
appendages ; ventral fins very large, rounded, equal 
or longer than the pectorals. 

monocerus. ("uv. pi. 176’. taiirichthys Sic. Cuv. pi. 181. 

Chvlmon Cuv. Mouth prolonged into a slendei' snout 
or tube ; dorsal spines long, connected only at their 


Except in Scalnphiigust which seems to unite this getius with Gerra, 

p 2 
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base ; pectorals long, pointed ; ventrals moderate : 
representing Zanclus.^ 

C. longirostris. Cuv. jil. 175. 

HoLocANTnrs Cnv.^ Iaw. Cleneral structure of Clue- 
todon ; fins covered with scales ; preoperculum armed 
a strong spine at its lower angle. 

Hohicnuthufi Lac. Dorsal fin entire, emarginate ; 
caudal roui#l ; pectoral and ventral i)ointed. 

11. triinaciilatus. Cuv. pi. 18‘J. 

PomaranthuSj Lac. C-audal fin rounded ; margin of 
the preopercule without sc'rratures ; spine on the 
lower extremity smaller than in the last ; dorsal anil 
anal fins emarginate, but with the two or three first soft 
rays prolonged into a filament in the typical species, 
r. ciijgulutiis. Cuv. pi. 185. 

Ctcnirarifhns' Sw. Body more elongate(^ than in the 
two preceding ; caudal fin large, deeply lunated, the 
ends extended into filaments ; dorsal and anal fins 
entire ; ventral fin ]»ointed, as large as the pectorals ; 
operculum spined as in Holocanthus, 
liiiinaivkii. C'uv. jjI. 181. tricolor. Bloch, pi. 426. 

Zanchts (hiv. Body higher than hroad ; scales very mi- 
nute, and hardly disceriiihlc ; dorsal flu falcated, the 
anterior rays surmounted by excessively long fila- 
ments ; jaws proiluced into a short cylinder ; caudal 
fin lunate ; before the eye a prominent spine ; j)cc- 
toral small ; anal pointed, moderate : representing 
(^helmon. 

Z. cormitus. Cuv. pi. 177. 

M(mfKi(irtiily,ii Lac. Body diamond-shaped, broader 
than long ; dorsal and aiial equal, falcate ; ventrals 
of two spiny rays, the others obsolete ; pectoral 
small ; caudal slightly lunate. 

Mon. falcifonnis. Jvaccpcdc, ii. p. 181. Cuv. pi. 18. 
rhoinhcus. Griff’. Cuv. pi. 55. fig. 2. 
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Epiiippus. Gerierul structure and form of Chu'todon * ; 
but the single or double dorsal fin has scales only at 
the base of tlie rays, and there are several short 
spines in front, placed close together. 

Pkitajp Cuv. General form of Monodactylus ; but the 
dorsal and anal are much more falcated, amf the 
ventral fins often excessively long and pointed ; be- 
fore the setaceous teeth is a row of others, larger, 
and tricuspidate ; pectorals small ; caudal truncate, 
(iaiinardi. Griir. (*uv. pi. 5.'5. (ig. 1. 

Ephippus (hiv. Teeth as in f'lnetodon ; superior 
profile much more arched than the inferior ; profile 
obtuse ; front of the hea<l gibbous ; dorsal fins two, 
the first naked ; pectorals small, not larger than the 
ventrals ; caudal truncate ; obsolete spines, sometimes 
pointing forward, at the base of the first dorsal. 

gigas. vii. 121. Spixii Sw. Spix pi. 61. f 

orbis. Grilf. Cuv. pl,42. 1. Goreeiisis. Cuv. ])1. 17H. 

Sentnphagus (Hiv. Dorsal fins two, united at their 
l)tse, but without any concealed prickles in front, 
almost naked, or devoid of scales ; pectoral fins small, 
rounded ; ventral fins large, pointed ; caudal truncate. 
S. urnatus. Cuv. pi. 180. 

Drepanc. Cuv. Pectoral fins excessively long and fal- 
catt* ; in other respects resembles Scatophagus ; but 
the dorsal fins have* more scales ; caudal truncate, 
punctata. Cuv. pi. 179. 

Pimelrptr.nifi Body oval, more lengthened than 

in any of the preceding divisions ; head short, thick, 
obtuse, the muzzle truncate ; forehead gibbous ; 
mouth small, with a row of strong cutting teeth in 
front ; dorsal fins two, united at their extremities, 
with generally a procumbent spine in front ; ^^nterior 


* ^Ixoopting Pimclepti'ruSt whirh leads to Torrft'S. 

t As this is totally (iitferent from the Otgas of Cuvier, I propose naming 
it alter its eminent discoverer. 

p 3 
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dorsal naked, the hinder and anal very scaly ; caudal 
lunate. 

P. Boscii. Cuv. pi. 187. P. capensis Cuv.pl. 188. 

Toxotes Cuv. Body oblong-ovatc ; mouth larges 
oj^ening almost vertically ; the under jaw longest ; 
fins scaly : the chironectiform type. 

Brarna Bloch. Form ohovate, the anterior part of the 
head and body being broad, the hinder or tail much 
narrowed ; <lorsal fin one, falcate, extending the whole 
length of the back ; cauclal large, forked ; jaws and 
palate with slender curved teeth ; front gibbous. 

B. ilaii. Griff. Cuv. pi. 81. fig. 1. 

Pempherifi CUiv. Head .naked ; dorsal fin short, high, 
and placed over the pectoral ; eyes excessively large. 

P. Moxicann, Griff. Cuv. pi. 81. fig. 2. 

To.rotes Cxis . {fy. 4f).) 

Dorsal fin single, 
close to the caudal, 
with strong anterior 
spines ; caudal trun- 
cate. 

T. jaculator. Griff. Cuv. pi. 81, fig. 8. 

Gerres. Body ohlong, fusiform; habit that of Sparus; 
mouth small, very protractile ; jaws with small and 
crowded teeth ; dorsal fin jingle, with a scaly sheath 
at its base, or lialf coveredVith minute scales ; three 
anterift- rays of the anal formed of strong spines ; 
pectorals pointed ; caudal deeply forkech 

Gerres Cuv. Back high and arched ; dorsal and anal 
spines very long and thick ; eyes large, close to the 
snout; dorsal and anal with a scaly sheath at their 
base.. 

G. Phmueri. Cuv. pi. IC7. 

Cccsio C'uv. Body fusiform ; mouth rather larger 
dorsal and anal spines not much longer than the others. 
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but the base of these fins are thickly covered with small 
scales. 

C. crythrogastcr. Cuv. pi. 166. 

Microcanthua Sw. Body intermediate in form between 
Chtetodou and Gerres : dorsal tin slightly einarginate ; 
die anterior or spinal half naked, blit with a scaly sheath 
at the base ; anal spinal rays very strong, naked ; head 
very small, pointed ; teeth as in (.’hietodon ; preoper- 
cule serrated ; caurlal lunate ; pectoral and ventral fins 
equal. 

G. strigatus. Cuv. pi. 170. 

Mma* Cuv. (fiy.^G,) Body fusiform, reaembling a Spams, 
and without any scales on the 
fins ; mouth very protractile ; 
teeth of the vomer very small, 
short, and crowded, placed on 
a narrow longitutlinal band ; 
those of tile jaws extremely fine 
and also in a band; between the ventrals and on their 
sides are elongated scales. 

vomiriim. Cuv. pi. 164. M. vulgaris. Cuv. 

Smaria Cuv. Difiers only from Mena in having no 
teeth in the vomer. 

S. chryselis. Cuv. i)l. 16.7. alcedo, Gritf. Cuv. pi. 49. tig. 1. 
i>. SunrAlt. SC;ENIN/15. 

Fins partially scaled at ^heir base ; operculum armed 
with spines ; the preoperculum serrated ; teeth strong, 
but none e^her on the vomer or on the palate ; snout 
more or less obtuse. 

Glypiiisodon Ciw. General form of Chaitodon, but the 
teeth are strong, cutting, enwirginate or notched in the 
middle, and placed in a single row; gills quite smooth; 

• I have, for the present, followed MM. Cuvier and Valenciennes in 
placing this and the following genera near to that of (iVm’5 j but from the 
gencr^ want of scales on the tins, and other considerations, I have some 
suspicion that their natural nituatiun will be among the true Spari^ which 
Gerret obviously represents. 

p 4 




2I(> CLASSIFICATION OF FISHES^ ETC. 

fins nearly covered with scales ; caudal large^ forked ; 
mouth very small. 

Pimeleptcruss Cuv. Body oval-oblong ; dorsal fins two, 
united at their base ; snout obtuse, short, truncate ; 
eyes large ; forehead rather gibbous ; teeth strong, 
cutting. 

1*. Boscii. Cuv. pi. 185. capensis. Ib. pi. 188. 

GlypMsodon Cuv. Anal fin short ; vent medial ; body 
oval ; dorsal fin emarginate behind ; anal short, 
rounded ; caudal large, forked ; mouth small. 

G. ca?lc.stinu.s. Cuv. pi. 18.5. insolatiis Cuv. pi. 137. 

Miorogaster Sw.* Anal fin long ; vent under the pecto- 
ral fin ; caudal lunate ; in other respects resembling 
(jlyphisodon. 

niaculata. Cuv. pi. 13G. 

('.hryfiiptera S\v. Body ovate ; pectorals large, pointed ; 
eyes large, close to the muzzle, which is very short 
and obtuse ; dorsal fin long, emarginate*at the end ; 
vent central ; anal short ; caudal fin round, 
fizurea. P'rey. Atl. pi. fH. fig. 8. Gain.'irdii. lb. fig. 4. 

ChfPtoInhrus Bw.t General aspect of a ('ha?todon, but 
the lateral line is interrupted, as in Labrus, and there are 
numerous spines in the anal fin ; body oval ; pectoral 
and caudal fins rounded. 

Suratensis. Bloch, 217. maculatus. Ib. 427. 
Phistopojua. Dorsal fin single, Emarginate behind ; the 
preoperculum strongly serra^tcd. 

Amphipbion. if (A/.V. .51. 52.) Sub-orbital plates; 
operculum and preox>crculum serrated,^ and often 
spined. 

♦ Holiaacs Cuv, 

f Hut, t'rum the circumstancu o^M. Cuvier placing tlieoc fishes in the 
genus CHyphisodon^ 1 should have concludeil they were Helottonta-^ and 
had lahynnthit'urin gills ; the analogy is most complete. 

t Not hayuig analysed this sub-family, 1 have thought it better to arrange 
the genera by characters easily distinguishable, as in the present instance, 
without venturing to determine their natural succession, or analogical re- 
presentations. Aniphiprum in its typical sub-genus, as well mLobotes^ 
appear chironrei^orm types, from their vortical mouth : and perhaps the 
whole of these spine-cheeked genera correspond to the ZV^/iVto, &c. 
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Amphiprion Bloch. Obovate , the Iftad and fore parts 
being broader and 
thicker than the 
posterior half ; dor- 
sal more or less 
emarginate; ventral 
fill nearly as large 
as the pectoral ; the 
preoperculuin and 
the three plates of 
the o'perculum very 
strongly and re- 
markably 'serrated 
at their edges, and 
grooved on their 
surface ; the sub-orbital plates often spined ; mouth 
subvertical. 

('tnuhil fin rounded. 

A. puiiic.'itus. Lesson. Atl. laticlavis. Ciiv. pi. 1152. fig.l, 
pi. 25. tig. :5. 

* * Caudal slightly lunated. 
ehrys<»g;t.ster. Lesson. Atl. pi. 2S. fig. 3. 

rrenniax Cuv. A very strong spine on the suh-orbital 
plate; in other respects resembling Amphiprion ; 
caudal fin rounded ; mouth siiiall, horizontal. 

1* scmicinctus. Cuv. pi. Lid. 

Pomacrntnift Lac. (fig. fisf) Body oval ; the profile of 
the head and the 
throat eijualiy cur- 
ved ; mouth small ; 
lips thick ; eyes ra- 
ther large, very near 
the snout ; teeth 
cutting, emargiri- 
ate in one or more 
rows ; anal mo- 
derate ; pectoral rounded ; caudal slightly forked ; the 
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lobes rouiitled ^^ven- 
trals nearly as large 
as the pectorals. 

fasc'iatiis. Ciiv. pi. 134. 
marginatus. liupp. 

emarginatus. T.ess. Atl. 

pi. 28. lig. 1. 
ta'iiiops. lb. fig. 2. 

Scolopsidrs Cuv. Body oblong, fusiform ; subrorbital 
plate turned backward, and finely serrated ; mouth 
small, retraclile ; teeth small, even, and slightly 
incurved ; dorsal fin emarginate ; caudal forked ; 
eyes large ; operculum with an obtuse spine, but not 
crenated. 

S. lycogenis. (hiv. pi. 127. 

Cheilodactylns Cuv. Ovate, the uppcT profile more arched 
than the lower ; eyes placed high up towarils the 
crown ; mouth small ; dorsal fin .slightly emarginate 
in the middle ; the spines small ; jaws retractile ; 
caudal forked ; pectoral fins ungulated ; one of the 
lower rays much longer than the others ; analogous to 
JKquula. 

C. •zonatus. Cuv. ])l. 129. curjiuncMiiiis. Cuv. pi. 128. 

Plretorynr.has T.«ac. Body ovate-oblong ; head generally 
thick, obtuse ; dorsal fin emarginate, the hinder por- 
tion and the anal, which short, covered with scales 
at their base ; ventral fin about the size of the 
pectoral ; caudal cither lengthened and greatly rounded, 
or lunated. 

♦ Caudal k'ligthenod, rounded. • * Caudal slightly lunattsl. 
1). Orientale. Cuv. pi. 124. lA'ssonii. l>ess. Atl. pi. 24. 

Prwtopoma Cuv,* Ovate-oblong ; fins as in the last, 

* M. Tuvier remarks, that this genus has no scales on the dorsal and 
anal fins ; ” and yet, in the very species he figures as the type, these scales 
are as conspicuous as in Diftgrntntna. Not having yet analysed these 
genera, I fiave for the present adopted most of these divisions of the 
Sca-nimr ; but they ail seem to roi|uire a romplete revision, and their 
characters drawn out with greater accuracy and precision. 
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but the ventral is smaller^ the caudal forked, and the 
anal spines remarkably strong ; operculum with a 
blunt angle ” at its posterior edge. 

P. bilineatum. Cuv. pi. 132. 

H(^mulion Cuv. Oblong, fusiform ; the mouth rather 
wide ; lower jaw compressed, having under its sym- 
physis two pores, and a little oval dimple ; dorsal 
ernarginate towards the caudal ; anal short, with scales 
at its base ; caudal forked. 

][. quadrilineatum. Cuv. pi. 120. 

Lnhotes Cuv. Body ovate, thick, and broad, compressed ; 
eyes and head very small ; mouth opening obliquely ; 
the lower jaw longest ; pectoral and caudal tins 
rounded ; dorsal ernarginate, -with a sheath of scales ; 
the hinder jiortion, together with the anal and caudal, 
almost covered with minute scales ; preoperculum 
strongly serrated ; a chironectilbrm type, 

♦iomnolontus. C!uv. pi. 12f>. 

TAitHn.9 ( 'uv. More lengthened ; head obtuse ; dorsal fin 
long, with only six slender spinal rays in front, the rest 
branched, and of erjual length ; caudal lunate. Ana- 
logous to lulus. 

L. cloleutus. Cuv. pi. 130. 

Sci;f-:na. Spinal rays of the anal fin very slender. 

Scifp7ifi Linn. C’audal fin rather elevated, truncate or 
lunated ; spines at the anal slender ; no canine teeth. 

S. iimbm. Aiict. 

Otolith n.9 ("uv. Resembling Scitena in its small anal 
spines ; but the head is more lengthened ; the mouth 
larger, the uinler jaw longest ; the foremost teeth long 
and hooked ; and the caudal considerably rounded, 
elongatus Su\ Cuv. 103. rubor. Cuv. pi. 102. 

Ancyloikni (^uv. Dorsal fins very remote ; head large, 
without scales, lower jaw longest ; canine teciji large, 
curved, extending on the sides of the under jaw ; 
caudal rounded. 

A. parvipitiiiis. Cuv. pi. 105. 
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JVehris Cuv. Resembling Lepipterus, but the mouth is 
much larger ; eyes very small ; dorsal fins united, the 
second anal spine short and weak ; ventral fin smaller 
than the pectoral. 

N. microps. Cuv. pi. 11*2. 

Leioatomus C'uv. General form of Umbrina ; snout very 
truncate ; caudal fin slightly lunate ; j>cctoral and 
anal pointed ; ventral spine small ; head scaly ; no 
canines in front ; dorsals hardly unitc'd. 

L. liumcralis. Cuv. pi. 110. 

Equdfi Bl. General form of Umbrina ; the caudal even 
morejnclined upwards, but this fin is round ; tlorsals 
two, separate, the first short, very Idgh and falcate ; 
the second very long ; ventral as large as the pectoral ; 
anal very short, oval ; fins scaly at the base. 

E. punctatiis Bl. Cuv. pi. I Mi. 

LEPiPTEiirs. Anal fin short ; the second spine exces- 
sively strong ; head scaly. 

Larimm Cuv. Body oval ; the under profile as much 
curved as the upper ; eyes large, placed close to the 
snout, which is not thick or truncated ; mouth large, 
opening obliquely ; and spim* very strong ; caudal fin 
much rounded ; no canine teeth. 

L. brevieeps. (^iiv. pi. 111. 

Lppiptoi'us Cuv. Body more slender and fusiform ; 
scales minute ; no canine teeth ; cautlal rounded ; 
anal si)ine excessively stroifg ; ventrals large. 

L. Franeii. (’uv. })1. 10:1. 

Corvinn Cuv. Anal spine very strong ; central large, 
pointed, as long as the pectoral ; caudal rounded ; 
no canine teeth in front. 

C. lubata. Cuv. pi. 107. 

Umbrina. Cuv. Ventral profile nearly stright ; snout 
thick, obtuse, truncate ; mouth horizontal ; lower jaw 
shortest, with a single cirrus ; ilorsuls distinct ; caudal 
fin truncate or suh-lunate, and inclining upwards. 

U. coroidcs. Cuv. pi. 117. 
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Pogonias Cuv. General form of Umbrina ; but the 
caudal is rounded, and there are many cirri on the 
lower jaw ; anal spine very strong ; ventral large and 
' ‘ rounded, 

P. fasciatiis. Cuv. pi. 1 1 8. 

Micropogon Cuv. Resembles the last i but the second 
■ anal ray is only half as long as the next, and the ven- 
tral is small and pointed. 

M. luniatus. Cuv. 119. 

3. Si'BFAM. SPARIANiE 

Pectorals always pointed ; caudal forked ; fins naked ; 
no spines upoti the operculum ; the preoperettium ge- 
nerally smooth ,* teeth strong ; canines in the anterior 
row, and grinders on the sides. 

(hiiivsoiMiiiYs. iVluzzle rather obtuse; body broad ; 
ovate jaws, with conic or obtuse teeth in front, and 
strong grinders on the sides. 

Chrgsophrifs Cuv. Body broad, ovate, attenuated at 
each end ; head moderate ; dorsal fin emarginatc, 
naked. 

aiirnta. Cuv. pi. H.*?. 

ChryaohlcphiCs Sw. Head very large, broader than the 
body ; the front obtuse, truncate ; the profile almost 
vertical ; eyes near the crown, which is elevated and 
gibbous ; lateral line terminating at the lower side of 
the tail. 

C. gibbiccjjs''’ Cuv. )>1. PI 7. 

Pngriis Cuv. General shape and structure of Chrysophry s ; 
pectoral fins long ; front high, not gibbous ; the an- 
terior teeth small and even, each jaw with two rows 
of molars on each side. 

P. vulgiiris. Cuv. pi. 14 H. 

Argyropst Sw. Body shorter and broader ; anterior 
dorsal spines terminating in long filaments. 

spinifer 7'(r>r.vA. liu.ss. pi. 101. 

Calamus Sw. Fonn intermediate between Chrysophrys • 
and Chrysoblepus ; head very large ; profile abruptly 
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oblique ; dorsal fin slightly einarginate in the middle ; 
the second anal spine hollow, and shaj)ed as a pen ; 
pectorals large. 

E. mcg!tcc])haluH Stv. Ciiv. pi. 

Sargus Cm\ {fifj- o.) Body broad, but the extre- 
mities attenuated ; head small j fins 
as in (fiirysophrys ; in front of the 
jaws a row of cutting teeth of similar 
sha])e to .those in man, which arc 
soinetinies slightly iiotchecl in the 
middle ; sides with grinders. 
vS. rlioinboidcs. Cuv. ])1. I ‘1:1, 

Chara.t ( )u v. ( fuf. /i.'i. h. ) ( leneral form 
and fins of ISargus ; but the jaws tire 
a little produced ; the front teeth 
shajjcd lik(? those of Sargus, are [)l{iced on the 
anterior extremities of the jaws, and point forwards ; 
those on the sides very minute. • 

C. tUsciaia S'u\ Cuv, pi. I'M. 

BAOKLurs Ct/v. Body more lengthened and fusiform* 
than in Bagrus ; the hea«l more pointed ; anU'rior 
canines crowded, conic, and slender ; pectorals rather 
lengthened. 

1’, orythrinus. III. j)l. iiT l. 

Lithofftiathus Sw. Body fusiform ; hea<l lengthened ; 
mouth terminal, very small ; the maxillaries thick, 
enlarged, and as hard ast stone ; caudal fin small, 
and slightly forked. 

I>. ca]K*iisis. Sw. Cuv. ])l. 151.^ 

Jhir'nlui Cuv. Lengthened, fusiform ; dorsal fin di- 
vided into two, the first triangular ; pectoral and 
ventral fins equal ; caudal large, deej)ly lunate ; jaws 
with several rows of obtuse teeth. 

Ih groHsuleiis. Cuv. ]>1. 1 H. 

IjCthrinu/i Cuv. General form of (’harax, hut the 
greater part of the head is devoid of scales ; the 
operculum and sub-operculum being alone scaly ; 
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'V*ge conic canines in front, minute ones behind, and 
a single row of grinders on the sides ; dorsal tin 
emarginatc ; head large ; muzzle rather produced ; 
gills smooth ; ventrals smaller thM tlie pectorals, 
esculentus. Ciiv. pi. 158. geiiivittatus. Tb. pi. 159. 

SpAurs. Head and gill-covers smooth ; mouth small, 
slightly retractile ; body fusiform ; emarginatc* cut- 
ting or hooked teeth in each jaw, but no grinders. 

Spartu * Body more 

or less fusiform ; <lorsal tin ^ 
very slightly emargiriate. 

Hoops L. Cuv. pi. 1 f) 1 . {Jig. 56. ) 

Sal pa. II). pi. 

caiitharus Lhw. Cuv, pi. ICO. 

Dentox. General aspect of Spams, hut the mouth is 
larger ; tliere are strong simply conic teeth in each 
jaw, the iftwer of which is the largest ; dorsal tin 
slightly emarginatc. 

I), vulgaris. Blocli, pi. 

Xemipterus Sw. Jaws equal ; tlorsal tin broad, ex- 
tending the whole length of the back, of equal rays, 
excei)ting the first, which is prolonged into a fila- 
ment ; caudal forked ; another filament terminates 
the exterior u])per ray ; ventral fin long and pointed. 

M. filfimcnlo-sus. Cuv. pi. I5.'3. 

Ohlata Cuv. General aspect of S])arus, but the mouth 
opens rather oblicpiely, and the lower jaw is longest. 

«. rnc'lanuru. (^iv. pi. 10*2. bis. 

Asphfirfiufi (aiv. Ciencral form of Spams, but the mouth 
is very large ; the under Jaw strong, and loiitfer than 
the lower ; dorsal entire ; the last rays of the dorsal 
and of the anal i)rolonged into short filaments. 

A. ca'i uloscens. Cuv. pi. 1()2. bis. 



♦ Including CrenidenSf Scatftums, and Canlharus. 
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4. SuBFAM. SCARIN/E. 

Head and crown rather elevated ; jaws in the typical 
genera, performing the office of teeth ; scales at the base 
of the caudal very -large. 



Zyuiciitiiys. lllenniform ; forehead mych elevated ; 
teeth mostly as in the Labridie; ventrals generally very 
long : representing the Dolphins and the Gymnetres, 
or rihbon-lish. 

proper, (’uv. (fig, 57 •a.) Head very large, 
high; eyes almost vertical; dorsal fin narrow, nearly 
of ec|ual breadth, but pointed before ; caudal rounded, 
birnacidatus. Hiipp. i. 10. fig. 2. 
altipinnis. lb. ii. pi. 7. fig. 1. 

Thnlassoma Nob. (fig, 57, 6.^ General aspect of Zyrich- 
thys, but the muzzle becaines suddenly more ad- 
vanced, and the eyes are lower ; ventrals longer than 
the pectorals. 

T. purpurea Nnh. Riipp. Atl. pi. O', fig. ;l. 

Urichthys Nob. (fig, 57- c.)| Muzzle still more pointed 
than %i the last ; dorsal and anal fins dilated and 
pointed behind as in Crenilabris ; |)Cctorals rounded ; 
ven/rals (typically) very long and pointed ; caudal 
enormous, truncate, the rays projecting beyond the 
membrane. 

U. lunulatus Nnh. Riipp. Atl. 6, fig. 1. 
4 uin(|uc-cinctuB. lb. ii. id. 5. fi^'. 1. 
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Malucanthus Cuv. Resembling in shape Zyrichthys, 
but the body is more elongated ; spiny rays of the 
dorsal very few ; tail lunate : the anguilliforin type. 

M. JL’lumierii. Liicep. iv. pi. 8. fig. 1. 

Crassilahrus Sw. General form of Urichthys, but the 
mouth is oblique, and the lips excessively thick ; 
eyes very small ; ventral fins short, and scarcely 
pointed ; dorsal and anal fins without any scales at 
their base ; the simple rays slender and flexible ; 
caudal fin small, rounded, the margin entire ; fore- 
head abruptly gibbous : the chironectiform type ; 
representing Lohates, Astronotus, ike. 

C. undulatus. liiipp. Atl. pi. G. fig. 2. 


ScARus Linn, Dorsal fin continuous, entirely com- 
posed of soft rays ; body ovate, with the head gibbous 
or elevated; mouth small; jaws />?•/) large, 
l)ony, assuming the form and office of teeth, as in the 
Plectognathes, but the true teeth are very small, and 
arranged like scales or tubercles upon them ; lips thick, 
fleshy, but single. 

Icarus Antiq., Linn. ( %. 58.) Head large, gibbous ; 
crown ele- 
vated; cau- 
dal lunate ; 
pectoral fins 
pointed; la- 
teral line 
continuous; 

scales with radiated grooves. («.) 



European seas. 


» 8. Cretensis. 131. pi. 220. 


Callwdon C'uv. Mouth obliquely vertical ; profile 
obtuse ; eyes very large, near the crown ; belly 
prominent ; mouth retractile, distinct, and separate ; 
lateral teeth in the upper jaw with an inner range 
of smaller ones ; pectoral and caudal rounded all 
the fin rays soft ; ventrals very small ; lateral line 
branched: the chironectiform type. 

C. sjunidens. Q,uuy and Gainu p. 289. 


Q 


VOL. II. 
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Ijeptoscarm Sw. Elongated, fusiform ; head length- 
ened ; muzzle obtuse ; scales sub-triangular ; pectorals 
small, rounded ; caudal lunate. 

L. Vargiensis. Quoy and Cjaim. p. .28R. 

Henmtoma Sw. Ovate ; muzzle obtusely pointed ; 
crown not elevated ; caudal very large, doubly lu- 
nated ; pectoral {fig. 57*^) and vcntrals pointed. 

II. reticulata Sw. (Scarus pepo. Bcnn. Ceylon, pi. 28.) 

Petiionason Sw. Ovate ; the dorsal fin with simple 
or spiny, and branched or soft rays ; head moderate. 

Petronason Sw. {fig. 59-) Proper ; muzzle obtusely 
pointed {fig, .^7* <) ; crown not elevated ; cautlal fin 
more or less 
lunate, the 
extremities 
forming a 
lengthened 
point ; pec- 
torals point- 
ed ; lateral 

line interrupted ; the simple and hruuched dorsal rays 
nearly equal in number. 

P. psittacus. Uiii)p. pi. 20. 1. flaininiccps. Hcnnctt. (\*ylon 
Ruppcllii. lb. pi. 21. 1. Fish. pi. 2*1. 

bicolor, lb. pi. 21. nigcr. Riipp. Atl .ii. pi. S. 1. 

longicauda. Jb. pi. 21. 2. collana. Ib. fig. 2. 
viridis. 111. pi. 222. ^ puicbcllus. lb. tig. 2. 

ErgcJithga Sw. 

Ify. ( 50 . ) 

Nostrils cir- 
rated ; cau- 
dal rounded 
or truncate: 
representing 
CiiUiodon } 

h. crqiccnsis. 111. pi. 221. viridescens. Riipp. ii. 

qniiKjuc-fasciatus. Tlcnii. fig. 2. 

Cey. pi. 23. (/j/. 60. ) <Mcrulco-punctatus. Ib. 3. 
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Chlorurus Sw. 6l.) Head obtuse; forehead gib- 
bous; caudal fin lunate, with the two extremities at- 
tenuated; lateral line interrupted. 

C. gibhus. liiipp. Atl. pi. 20. fig. 2. 



Sparisoma * Sw. General form of Petronason, but the 
scales are hexagonal, and (according to Bloch) the 
jaws are furnished with sharp incisive teeth and 
obtuse canines. 

S. Abildgartlii. Bloch, pi. ' 259 ^ 

OsTottYNciius Lacep. Mouth and jaws considerably 
elongated ; *thc under jaw longest ; teeth as in Sea- 
ms ; eyes large ; head naked; dorsal fins two (?), 
which, with the anal, are very short ; caudal large, 
lunated ; lateral line indistinct : analogous to Gom- 
phosiis, 

O. rostratus. Lacep. iv. 24. Shaw, G. Zool. iv. 2. 401. 

Amimiiscarl's t Sw. Jaw's as in Scarus, strong, bony, 
and entire, or without any tooth-like indentures on 
the edges ; lips tliick ; in all other respects of 
outward structure resemiling Sitjaima ; dorsal and 
anal fins with numerous spinous rays, but no visible 
incumbent spjne in front; ventral fin with two spinous, 
and three soft rays ; scales small ; caudal forked ; 
lateral line indistinct ? 

A. fuscus. Grilf. t’liv. pi. 


• Cuvier terms this singul.ir fish a Scarus^ and Bloch, a Sparw,. The 
genus Odax of Cuvier is too slightly iletinoil for mo to adopt, and noVgurc 
of the tlsh exists. 

t I have ventured to characterise this flsh as a distinct tyjic among the 
Scarina: on the authority of the atxivc plate, where the jaws are more dis> 
tinctly represented in a separate figure ; a more extraordinary instance of 
symbolical representation 1 hardly ever met with. 
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5. SuBFAM. LABRINiE. 

Body ovalj fusiform ; colours brilliant ; lips very thick 
and fleshy ; cutting teeth sharp, simple, distinct, those 
in front longest ; operculum always smooth ; preoper- 
cule sometimes serrated ; lateral line abruptly bent, or 
totally interrupted at the end of the dorsal fin. 

Labrttr Lmn. Preoperculum always smooth ; lateral 
line continuous *, but abruptly bent ; hcail covered 
with scales, but rarely with any on the fins ; pec- 
toral and caudal rounded ; ventral small. 

Tjohrus Linn. (Jig. 62.) Dorsal fin of equal breadth 
throughout, or slightly 
emarginate between 
the spinal and soft rays, 
the simple rays being 
as numerous as the 
branched ones, and 
having short loose fila- 
ments on their inner 
sides ; caudal and pec- 
toral fins rounded ; ventrals small ; jaws lightly pro- 
tractile. 

L. vetula. Bloch, pi. 2913. 

iMchnolaimuff (’uv. Anterior rays of the dorsal lengthened 
into flexible filaments. 

L. suilhis (hiv. Cates!)y, ii. pi. 15. 

Ilemiulis Sw. Body slender, fusiform; dorsal fin of 
equal breadth throughouf, with all the rays branched 
and soft ; caudal fin slightly lunate ; lateral line 
variable : representing Ophicephalus*^ and Chrotni- 
labrus. 

H. vittatus. Griff. Cuv. pi. (>. 1. auratus. Frey. Atl. pi. 54. 2. 
guttatus. Bloch, pi. ,‘f57. 1. inelapterus. Bloch, pi. 296. 2. 

Cychla Bloch. Mouth large, wide ; the under jaw 
lojjgest ; dorsal fin naked, slightly emarginate ; teeth 
very small : the chironectiform type, 

C. saxatllls. Bloch, pi. 309. labrina. Spix, pi. 62. fig. 2. 
trigiloldcs Sw. Spix, pi. 63. iasciata Sw. Ilamilt. fig. 23. 



'» Except in Cheilinus. 
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Cheilinus Cuv. General form and structure of Labrus 
proper, but the pectoral and ventral fins are pointed ; 
the dorsal and anal partly covered with scales ; lateral 
line interrupted ; caudal fin rounded. 

C. fasclatus. Blocli, pi. 21)0. 

CRENiiiABRus.* Lateral line neither curved nor in- 
terrupted ; prcopcrculuin (in the typical groups) finely 
creiiated ; strong cutting teeth in front of each jaw ; 
ventrals moderate ; operculum scaly. 

Crenilahrus ('uv. Preopcrcule crenated ; caudal fin lu- 
nated ; dorsal and anal fins covered at their base with 
scales, dilated and pointed Ixihind ; pectoral and ventral 
finse qual,and pointed ; mouth rather large, with sharp 
cutting teetli on the sides, and others much larger in 
front. 

C. verres, Bloch, 2.5.5. Chabrolii. Ijcsson, Atl. pi. 58. 
Cymedus Sw. (Jiy, 03.) Preopercule crenated ; caudal 
fin roundeeP; dorsal and 
anal fins naked, without 
scales ; pectoral and ven- 
tral fins rounded,thelattCT 
simdl ; mouth small ; 
teetli as in Crenilabrus ; 
jaws capable of being 
much protruded. 

I'inca. Yarr. i. 20.3. rupcstris. Bloch, pi. 250. fig. 1. 

comubicu.s. Ib. 20C. virens? ll>. 251. fig. 2. 

gibbus. Ib. 208. notatus. Ib. 251. fig. 2. 

I11SCU.S. Ib. 300. 

Astrmotus'^ §w. Body oval, broad ; head obtuse ; 
mouth large, opening obliquely, the lower jaw longest; 
teeth strong in front, small on the sides ; dorsal, anal, 

• M. Cuvirr liavinir expressly stated that the type of his genus Crenila^ 
firus is the Luttanvs Verres of B'och * i.ave so retained it, placing all the 
others, which seem peculiar to European seas, under tne sub>genus 
C^rurduSf derived from CynarlOt a name which the ancients gave to one 
M the specMCS. 

t The strong analogical resemblance of this sub-genus to Loboles de- 
ceived MM. Spix and Agassis, in supposing it really belonged to that 
genus ; hence 1 am led to suppose it may have the preopercuTo crenated. 
The lateral line, and many other characters, leave, however, little doubt 
of its belonging to this sub-family. 

Q 3 




230 CLASSIFICATION OF FISHES, ETC. 

and caudal fins covered with scales ; the pectoral and 
caudal round the ventral pointed ; lateral line inter- 
rupted; representing Cichla; preoperculum crenated ? 

A. ocellatiis. Spixy pi. 68. 

T/ia/llurujf Sw. General structure of Crenilabrus, but the 
fins have only a few scales at the base^ and the pre- 
operculum is smooth ; mouth moderate ; long acute 
cutting teeth at the top of each jaw ; those on the 
sides short, conic, separate, and obtuse ; dorsal spines 
furnished with short filaments, as in Labrus ; caudal 
lunated ; pectoral and ventral pointed and equal ; 
lateral line interrupted. 

C. Blochii. Bloch, pi. 260. 

Plesioi»s. Ventral fins excessively long ; operculum 
scaled ; preoperculum smooth ; teeth setaceous, often 
minute, and very fine ; cutting teeth in front of the 
jaws either very small or none. 

Litf)ruitoma^ Sw. Head obtuse; only threewof the anterior 
dorsal rays short and spinous ; the others, both simple 
and branched, being flexible ; pectoral fin rounded ; 
ventral pointed and long ; caudal lunated ; lateral 
line interrupted ; front teeth of the jaws as in Labrus ; 
mouth small, not protractile. 

L. olivacea. lilipp. ii. pi. 2. fig. 8. flavivcrtcx. ii. pi. 2. fig. 4. 
Chrotnls Cuv. (pars.) Body oval, rather broad ; fore- 
head high ; dorsal fin with strong spines and fila- 
ments ; pectoral and ventral fins very large, and both 
of them pointed; caudah lunate ; mouth very small ; 
teeth setaceous, minute, and hardly perceptible ; 
without any larger cutting teeth in fi^^nv. 

C. melanogaster Sw. Bl. Surinainensis Cuv. Bl. pi. 

296. fig. 1. 277. fig. 2. 

Cichlasoma Sw.f General structure of Chromis, but 
the caudal and the large pectoral fins are rounded ; 

♦ Tke namo of /’«<;u</o-chroinw is go objectionable, that I hoi>e the 
Icarnacl naturalist who proposed it will excuse me for offering another. 
This interesting type obviously ropre«cnta the Blennule$ and Laoriatomus, 
which iin)}lies its resemblance to Labrus. 

+ I have been induced to regard this fish as a distinct type ; because, 
from nioch’s figure, it seems a form which connects Crenilabrus with 
Cheilinus, as here restricted : the teeth are very peculiar, and separate it 
from Chromis. to which, however, it has a resemblance in Its pointed and 
rather lengthened ventral. 
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ventrals very long and pointed ; lateral line abruptly 
bent ; mouth small^ oblique ; dorsal and anal fins 
very long, and attenuated behind ; representing Cichla, 
Labrus punctata. Bloch, pi. 205. fig. 1. 

Plesiops Cuv. Head obtusely pointed; dorsal spines 
nearly naked, slightly connected at their base, and 
assuming the appearance of hnlets ; analogous to 
Polypterus ; caudal fin rounded ; the basal scales 
large, as in Scarus ; lateral line interrupted. 

P. nigricans. Rlipp. Atl. i. pi. 4. fig. 2. 
Gomphosis. Mouth excessively lengthened, either 
by being greatly protractile or by the head being 
elongated ; preoperculum smooth ; head scaled. 
Epihulus Cuv. Teeth as in Labrus ; long cutting teeth 
at the tip of each jaw, and smaller ones on the sicles ; 
scales large, covering the base of the anal and caudal 
fins ; lateral line interrupted ; mouth excessively 
protractile, and tubular when protruded. 

K. insidiator. Pall. Sp. Zool. 7. pi. 5. fig. 1. 

Clepticus Cuv.* Snout small, cylindricjd, but not so 
long as the head when protruded ; body oblong ; 
head obtuse ; operculum, with the dorsal and anal 
fins, covered with scales ; lateral line continuous ; 
teeth nearly obsolete. 

C. genizara Cuv. Parra, pi. 21. fig. 1. 

Oomphosis Lac. Snout not protractile, but lengthened 
into a permanent tube at the termination of which is 
the mouth, which op* ns horizontally, and extends 
half way towards the eye ; head without scales ; fins 
naked, like those of Icthycallus : caudal fin lunate. 

G. viridls. Benn. Cey. pi. 30. fuscus. lb. pi. 3, 

» Ab 1 have not been able to consult the original description and figun 
of this type, I am obliged to rest it on the authority of M. Cuvier. Parra’s 
work on the Fishes of Cuba is rare, and I have been unsucccssAil in pro- 
curing its loan. Indeed the only copy I know of is in the possession of 
William Sharp MacLeay, Esq., the author of HortV Entomologies. I take 
this opportunity of returning my public and grateful thanks to many kind 
friends and liberal strangers for the loan or gift of valuable works In this 
department Among these I cannot but mention Chief-justice Field of 
Gibraltar ; Dr. Goodall, the provost of Eton ; W. J. Brodcrip. Esq., F.R.S. 
&c. ; W. Brewen, Esq. of Leicester ; Mr. Gray of the British Museum ; the 
Linnaean Society of Ixmdoii; Dr. Riippell, the African traveller; Mr. 
Varrell, ^c. Ac. 

ti, 4 
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Eupemia Sw. Head naked, much lengthened, but not 
tubular, as in Gomphosls ; body slender and narrow 
in the middle ; mouth large, opening rather obliquely ; 
the jaws equal ; teeth as in Labrus ; dorsal fin naked, 
linear ; the spinal rays very slender, without fila^*- 
ments, anti all of equal length ; lateral line nearly 
straight ; caudal round ; pectoral and ventral very 
small, slightly pointed ; analogous to Ctchla. 

E. fiisiformis Sn\ Riipp. Atl. ii. pi. 1. fig. 4. 

t^ULus Antiq. Body fusiform ; head and gill-covers 
entirely destitute of scales (Jiff* .57. rf) ; teeth at the 
tip of the jaws longest ; lateral line abruptly curvetl 
and continuous. 

Chloricthya Sw. Teeth as Labrus, the two most anterior 
incisors in each jaw longest ; dorsal fin very narrow ; 
the anterior spinal rays rather the shortest, wdth the 
membrane cut into short filaments ; caudal fin more 
or less lunated, with the extremities i)6mted : con- 
necting this genus to iremiulis. 
bifasciatus!. 111. pi. 28J}. Grayii.Sw. Ind.Zool. ii. pl.92.1. 
ornatus. lb. pi. 280. flardwickii. Beiin. pi. 12. 
Braziliensis. lb. ])1. 280. quadricolor. Le.ss. Atl. pi. 32. 1. 
luiiaris. Ib. pi. 281. semic.'^ruleas. Riipp. Atl. ii. 
ciuruleocephalus. Frey. pi. 3. fig. 1. 

Atl. pi. 56’. fig. 2. ;iygula. Riipp. Atl. i. pi. 6, 2. 

Icthycallua Sw. The first or spiny rays of the dorsal 
shorter than the posterior ; representing Labrus ; ge- 
neral structure of the last, bnt the scales are smaller, 
and often concealed by the skin ; caudal fin truncate 
or rounded. 

(llmidiatus. Spix, pi 53. umbrostygma. Atl. ii. 

chloropteriis. Bl. pi. 288. pi. 3. ifig. 2. 

trimaeulatus. Griff, pi. semipiinctiitiis. Ib. pi. 3. fig.Sv 
4.';. fig. 2. cyanoceplialus. !!>• pi. 286. 

decussatus. Benn.pl. 14. julis. Ib. pi. 287. fig. 1. 
aurojnaculatiis. Ib. 20. bivittatus. Ib. pi. 284. fig. 1. 
seirW.decorata. I.ess. Atl. inacrolepidatus. Ib. fig. 2. 

pi. .35. fig. 2. ornatus. Linn. Tr. xii. pi. 27. 

Geoilroyii. Frey. Atl. 
pi. 56. fig. 3. 
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Julis Antiq., Cuv. (Jig. 64.) The anterior rays of the 
dorsal elevated, and sonlcwhat falcate ; caudal fin 
rounded ; ventral fin narrow and pointed ; repre- 
senting Lachnolaimus. 

Mcditcrranea* Risso, Gaytnardii. Frey. pi. 54. 

Yarr. p. 291. formosiis Sto. Benn. Cey. pi. 16*. 



Halichorca Kiipp. General shape alid structure of 
Icthy callus, but there is a conspicuous canine tooth, 
as large as those in front, at the hind part of the 
upper jaw on each side, and which projects beyond 
the mouth ; ventral fins longer than tlie pectorals, 
and pointed ; caudal truncate or rounded ; repre- 
senting Chromis, Plesioi>s, &c. 
multicolor, j- Rupp. Atl. indiipterus ? Bloch, pi. 285. 

ii. pi. 4. fig, 3, cxirnius. Rupp. Atl. in pi. 5. 

varicgatus. lb. pi, 4. 2. ^ fig, 1. 

cceruleovittatus. Ib, pi. ‘ biirificulatus. Tb. fig. 2* 

4. 1 . sextasciatiis. Tb. fig. 3. 

Anampsis Cuv. General shape of the last, hut the 
ventrals are small ; the front incisors in each jalv 
are flat, obtuse, and sometimes curved outwards ; no 
basal canines as in Halichores : representing Scarus. 
Cuvieri.Frcy. Atl. pi. 55. fig. 1. caenileopunctatus. Ib. i. 
diadematus. Riipp. ii. pi. 6’. 3. pi. 10. 1. 

* I flugpect that this is the true Ju/is of the anrients, and not the one 
standing under that name in our systems. Even the figure of Rondelctius, 
rude as it is, rci^resents the anterior dorsal spines longer than the other. 

f This interesting species, by having the first donsal ray a little longer 
than the others, connects this sub-genus with the last. 
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Family 3. MUGILLID^. Mullets* 

Body oblong, narrow, suli-cylindrical ; snout short, ob- 
tuse, generally projecting beyond the mouth, which is 
very small, transversely cleft, and pointed in front ; 
dorsal fins two, remote, the first of strong spinal rays ; 
teeth very small ; eyes large, close to the snout ; caudal 
fin forked or lunated. 

Mugil 'Linn. Head cylindrical ; the upper part with 
hard and bony plates, the sides covered with coTn])act 
scales, which conceal the divisions of the gill-covers ; 
pectoral fin simple pointed, 

M. gymnocephalus Sw. sq uamipinn is Sw, See Appendix. 

Russ. pi. 180. 

Poly N EM ITS I Ann. Head slightly compressed ; body 

and fins closely resembling Mugil, but the preoper- 
cule is serrated, and the muzzle is rather more 
advanced ; head and three hinder fins more or less 
covered with scales ; pectoral fins as in Mugil, but 
having at its base several unconnected articulated rays, 
resembling filaments, which are often very long. 

P. tctradactylus. Russ. 183. enncudrictylus. Griff. Cuv. 

Indicus. Russ. jil. 184. pi. 1 I. fig. 1. 


Family 4. MULLIl).dE. Surmullets. 

Shape obovate ; the anterior part thicker than the 
posterior ; head large, hijh ; profile abrupt, sub- ver- 
tical ; eyes placed laterally, but close to the crown ; 
mouth and teeth very small ; the ventraj ])rofile of the 
fish nearly straight ; opercula and body covered with 
large deciduous scales ; the former without any denti- 
culations ; dorsal fins two, remote ; lower jaw with 
two fleshy cirri placed beneath ; caudal forked. 

Mu,fLus I Ann. Head large and truncate ,* the profile 
very abrupt; teeth in the jaws almost obsolete; 
operculum smooth. 

M. barbatiis. 111. pi. 384. fig. ii. Cuv. pi. 70. 
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Upeneus Cuv, Head more lengthened, as in the 
generality of dshes ; operculum furnished with a 
small spine ; the teeth in the jaws conspicuous, 
luteus. Griff Cuv. pi. 11. 4. I'lumingii. Cuv. pi. 71. 


Family 5. SPIROBRANCIIlDiE. 

Vent close to the pectoral fin ; ventral fin generally 
extremely long, narrow, and ending in a filament ; 
upper pharyngeals of the branchia divided into numerous 
laminte, or plates ; dorsal fin single, not much longer 
than the anal, both furnished with numerous spiny rays. 

Macropodi's Cuv, Caudal fin excessively large, and 
deeply lunated or forked ; body ovate, fusiform ; 
dorsal and anal fin wdth numerous spiny rays ; the 
terminal soft rays gradually lengthened, and ending 
in filaments ; ventral fins with all the rays developeil, 
the second ending in a filament ; anal longer than 
the dorsal. 

M. venustus. Cuv. pi. 197. 

Colisa. Caudal fin either very slightly emarginate, or 
entirely round ; one of the ventral rays fonning a 
long filament ; the others minute, or entirely obsolete. 
Trichopuft (Juv. Dorsal din very short, placed in the 
middle of the back ; anal very long, commencing near 
to the base of the pectoral, and terminating close to 
the caudal, which is slightly emarginate ; the bases of 
all these fins are covered with minuft scales ; pectorals 
rounded ; ventral fins minute ; but the first soft ray 
terminating in a long filament. 

T. maculatus Sw. Cuv, pi. 199. 

Colisa Cuv. Caudal fin nearly round ; dorsal and anal fins 
very long, and of equal length ; the base of all three 
covere*! with scales ; ventral of a single filifom ray, 
reaching to the end of the tail ; pectoral rounded. 

C. vulgaris. Cuv. pi. 1 96. 

Osphromentis Cuv. (fig, 65,) Caudal fin rounded ; 
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body broadly 
ovate, fusi- 
form ; gene- 
ral shape of 
Colisa, but 
the hinder 
rays of the 
ventral fine 
are developed; siiout rather pointed. 

O. olfax. Cuv. pL 19H. ( Jig. 65.) 

Pobjranthus Kuhl. Body oval, compressed ; the two 
profiles of the outline symmetrical ; lateral line inter- 
rupted as in Labrus ; operculum smooth ; ventral 
fins pointed, but not longer than the pectorals ; all 
tlie rays developed. 

P. Hassellii. Cuv. pi. 19.5. colisa. GrilF. Cuv. pi. 52. 1. 

Hklostoaia Kuhl. Body ovate ; ventral fins rounded, 
perfect, smaller than the pectorals, and without any 
elongation ; dorsal and anal spines numerous. 

Heloatorna Kuhl. Mouth very .small, compressed, and 
very protractile ; lips thick, with small teeth attached 
to them ; head and hinder fins entirely covered with 
scales ; dorsal and anal slightly emargiiiate, and 
broader Ijehind ; all the fins rounded. 

H. Tcinniinckii. Cuv. pi. 194. 

SpuioBHANciins. Body sub-fusiform ; mouth larger 
than in any of the preceejing, having intenial tessel- 
lated teeth ; ventral fins rounded. 

Sjnrohranchu^^ Cuv. 66.) Plates of the gill-covers 
smooth, except a few 
^ points’ on the upper part 
of the opercula ; spines in 
die dorsal and anal fins 
few ; die base of the hin- 
der'scaly, and all of them 
roundetl. 

S. capensis. Cuv, 
pi. ‘JOO. 
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Anabus (^uv. General form of the last ; head and body 
cylindrical, and covered with strong scales ; lateral 
line interrupted as in Labrus; hinder fins covered 
with small scales ; spines of the dorsal and anal fins 
numerous, and both these fins emarginate, the soft 
rays forming a lobe ; outer margin of the operculum 
strongly serrated ; preoperculum sitiooth ; anal fin 
shorter than the dorsal. 

A. scandens. C'uv. pi. 193. 

OpiiicEPiiAiiUs.^ The whole of tlie fins destitute of 
spinal rays ; lateral line nearly straight. 

Ophicephaiiiff 111. Body lengthened, nearly cylindrical, 
having the form of a blenny ; snout short and ob- 
tuse ; head broad, a little depressed, and covered 
with bony plates ; eyes near the . muzzle ; mouth 
large, lower jaw rather longest; dorsal fin narrow, 
extending ♦he whole length of the back ; ventral 
shorter ; caudal, pectoral, and ventral rounded ; gills 
smooth, and covered with scales. 

O striatus /y/. Cuv. 202. liinbatus. Cuv, 201. 


Tribe II. MK^IOLEPTES. 
Scales small or none. 


Family 1. SCOMBERIDiE. Mackerel. 

Body oblong, lengthened, smooth, covered with very 
small scales ; caudal fin deeply forked, large, and 
powerful ; tail often bearing spurious fins or finlets ; 
no fleshy lips. 

* It is by this genus, intimately connected as it is with Anabut^ that the 
two great tribes of JUlcnnides and ,Macroleptes appear blended into each 
other. The Spirobranchidte, us a whole, are analogous also to the ceU, in 
their power or passing by land from one piece of water to another. 
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1. SuuFAM. SCOMBKRlNyli. 

Dorsal fins two, entire; tail with spurious fins both 

above and below ; ventral fins beneath the pectoral. 

Scomber Linru Body lanceolate, uniformly covered 
with minute scales ; sides of the tail, at the extre- 
mity, not carinated, but merely raised into two small 
crests on each side, one above, the other below. 

S. scombrus. Bloch, 54. S\v. Ap|>cn<lix. 

paounuitophonis Lac. uiidulatiis S\v. AppcMulix. 

Aax'ifi Antiq., Cuv. Dorsal fins distant ; the first short, 
as in Scomber. 

A. vulgaris. Cuv. and Val. pi. ‘216. 

2. SiJMFA M. Til Y N N I K JR. 

Scales largest near the head ; dorsal fins close together. 

Tiiynnus Ckv. First dorsal fin long, nearly reaching to 
the second ; fore part of the body with scales much 
larger than the others ; tail with a single smooth 
angulated keel on each side betwt‘en the elevated 
ridges peculiar to the last. 

'P, vulgaris. C. and V. j»l. 210. Kncy. Bril. 202. fig. 2 

Orcynus Cuv. Habit of Thynnus ; pectoral fins falcate, 
very long, and reaching beyond the vent. 

O. aUdoiiga Dvham. 

Pelamis Antiq., Cuv. (leii^ral structure of Thynnus, 
but the mouth and teeth are like those of ('ybium. 

I’clamis sarda. Cuv. and Val. pi. 217. 

Cyhitim Antiq., Cuv. Body rather elongated ; the scales 
smjill, and of equal size ; the teeth large, compressed, 
and sharp ; the mouth large, opening beyond the 
eye ; fins and tail as in Thynnus. 

C. tritor, (Yiv. and Val. pi. 218. 

TiiYitsiTEs Ant., Cnv. Body elongated; jaws rather 
produced, the lower one longest ; moutli wide. 
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opening beneath the eye ; first dorsal fin very long ; 
tail not carinated ; anterior teeth longest. 

T. lepidopoides. Cuv. and Val. pi. 220. 

Gempylus Cuv. Body much elongated ; head, jaws, 
and teeth as in Thyrsites, but without palatine teeth ; 
ventral fins very minute, placed before the pectorals ; 
lateral line curved, and marked with large scales ; 
pectorals falcate. 

O. Prometheus. Puv. and Val. pi. 222, 

Zypiiotuyca Svk Body very long, linear, and greatly 
compressed; lateral line straight, simple; mouth open- 
ing before the eye ; the lower jaw much the longest, 
with the chin elongated and pointed ; ventral fin 
minute, of two little rays, placed behind the pectorals 
which are oval. 

Z. foluluT Sw. Cuv. and Val. pi. 221. 

Suiu’AM. XI PllYl N .'E Linn. Swnrd-Jish. 

Upper jaw excessively prolonged, considerably flattened 
alx)ve, the edges sharp ; the mouth is placed beneath ; 
ventral fins either wanting, or of a. single inflexible 
bone in each ; branchial arches two, not pectinated. 

XiPHiAs Linn. Ventral fins none ; tail .singly carinated 
on each side. 

Z. gladiiis. Cuv. and V'al. pi. 22.5, 226', 

Tetuaptk.rl's lid /. Body nearly cylindrical; snout 
narrow ; ventral fins with a single bony ray ; tail 
doubly carinated on each side ; ilorsal fin very long, 
falcate near the head ; eyes large. 

H. belone. Raff. Caratt. p. 5-1. pi. 1. fig. 1. 
Histiopikiuus Ctw . Ventral fins of two unequal rays, 
connected by a membrane ; mouth opening behind 
the eye, which is very large ; caudal fin small, lobed. 

11. pulfhelhis. Cuv. and Val. 2.‘10. 

Zanouthiis Sw. Body with hard oblong scales ; ven- 
tral fins of two long equal rays ; eyes very small ; 
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pectorals rather lengthened^ falcate ; caudal fin very 
large, divided into two sickle-like lobes ; the base 
singly or doubly carinated. 

Z. Indicus \ob. Cuv. and Val. pi. 229. Bloch, 243. 
Macha3ra La<\ Snout short ; habit of Tetrapterus, 
which it resembles in having the tail doubly carinated, 
and the point of the upper jaw not dilated ; but 
resembles Xiphias in having no ventrals ; tail lunate, 
large, as in Zanclurus. 

M. niger. Lacep. iv. pi. 13. fig. 3. 

4 SuMFAM. ALKPISAURlNiE. 

Body lengthened, linear, much compressed ; head 
lengthened, pointed ; teeth large, unequal, very acute ; 
mouth wide, two dorsal fins, the hinder adipose : 
scales none. 

ALEiusArnns Lowp. The first dorsal fin very high, 
and extending two-thirds the length of the back ; 
adipose fin small ; ventral fin beneath the middle 
of the first dorsal ; anal fin short, narrow, falcated ; 
caudal large, deeply cleft ; gape extending much 
behind the eye, which is verylarge ; pectorals rather 
large, close to the throat : intermediate between 
Gomphylus and Lepidopus, and representing Sphy- 
ra?na. * 

A, ferox Lowe, Zool. 'frans. i. pi. 19. 

5. SuBFAM. FISTULARINyE. 

Body long, very slender, linear, nakeil; and without 
scales ; jaws prolonged into a tub#, at the extremity of 
which is a small mouth, opening vertically ; no spines 
on the hack. 

Fistulauia Linn, Dorsal tin single ; snout very long 
and depressed ; caudal forked, between which is in- 

* The relations pointed out by the excellent zoologist who first discovered 
and described this singular genus appear to me highly probable, and yet the 
possession of an adipose fin is without parallel in the whole of this order. 
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serted a long filament*: the plectognathiform type, 
representing Syngnathus, Centriscus^ Mormyrus, 
Gomphosis, Aspidophorus, &c. 

F. tabacaria Linn, Bloch, 387. lig. 1. serrata. Ib. fig. 2. 
Family 2. ZEIDiE.* 

Body, in the typical groups, ovate or short ; the back 
armed with spines or prickles, placed before the dorsal 
fins, which are generally single ; jaws capable of being 
protruded ; scales small or none ; ventral fins present. 

1. SuHFAM. NOTOCANTIIIN^F. 

Body anguilliform, much compressed ; dorsal and anal 
fins, when present, very long, and close to the caudal ; 
a series of detached spines before the dorsal fin ; snout 
produced. 'J'he anguilliform or apodal type. 

Noto(*antih"s Bl. Body with small scales ; snout obtuse, 
projecting beyond the mouth ; jaws e(|ual, with small 
close-set teeth ; ventral fins close to the vent ; no 
dorsal fin ; anal long, and united to a very small cau- 
dal fin. 

N. nasus. Bl. 431. Cuv. and Val. pi. 241. 
Masteoemblus Gronov, Snout projecting and flat- 
tened, three-cleft, cartilaginous, and inclining upwards ; 
dorsal, cainlal, and anal fins united. 

Mast, anuatus. Cuv. rind Val. 240. 
Maoroynathnfi Lac. Snout more pointed ; the top three- 
cleft, and turned downwards ; caudal fin separated. 
JMacrogn jthus occUatus. Val. and Cuv. pi. 23‘). 

2. Sum’ AM. A I JLOSirO.'M 1 NiE. rrk'hh, or Stictlvhdvks. 
Back armed with a row of prickles ; the snout often 
prolonged into a tube. 

* 1 atn at a loss to (lotermine tho distinguish inf? rhar.irt<*r of this<.faTnily, 
.'ilthough I l>clu‘vo it to bo, ossentiaily, a most natural oni* ; the gradalion 
betwfon the and tho ('rnttntuilhuc is »o porfort, that thoy cannot, 1 

fhink, bo placed in separate families, altbougb the latter has pie strongest 
affinity to tho ScombcrkUc. 

VOL. II. R 
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Aulostoma />« c. Snout greftly prolonged ; the mouth 
small, and obliquely vertical body sub-cylindrical, 
covered with close-set scales ; dorsal and anal fins 
close, but not united to the caudal ; back with a row^ 
of dorsal spines ; vent and anal fin central ; caudal 
and pectoral rounded ; teeth none. 

A. Chinensis. BI. pi. 388. 

PoLYCANTHus Sw. Body Very slender, linear, pentan- 
gular ; jaws lengthened ; mouth small, terminal, 
obliquely vertical ; lateral line carinated ; dorsal and 
anal fins central ; tail slender ; ventral fins repre- 
sented by spines. 

P. spinachia. Sw. Yarrell, i. 87. Bloch, })1. 53. fig. 1 . 

Gastkhosteus lAnn, Body oblong-ovate ; anterior 
dorsal, and ventral fins represented by acute spines ; 
second dorsal and anal placed near the caudal ; sides 
of the body armed with carinated or spined ])lates 
along the lateral line. 

G. tracluiru:-.. Yarrell, i. 70. semiannatus. Ib. i. 80. 

LMurus Sw. Resembling the last, but the loricated 
plates are wanting, and the tail is smooth, 
aculcatus. Yarr. i. HI. brachycentrus. Yrirr. i. 82. 
spinulusus. lb. i. 83. pungitius. Jl). i. 85. 

2. SiiRFAM. SPIIyERTNAii. 

Body linear ; jaws produced, broader than high; mouth 

large ; teeth strong, those in front much lengthened ; 

dorsal fins two, triangular, rimote ; ventral fin under the 

first dorsal. 

»SriiVRA?NA Cttv. Body much lengthened ; jaws pro- 
ducejl, e([ual, hut tlte chin advanced and ])ointcd as 
in Triehiurus ; dorsal fins plated at equal distances 
from the head and the caudal fin. 

S. Kuropea. 

Para'leimsCmw. Habit of the last, but the two dorsal fins 
and the ventral placed much nearer to the caudal than 
to the pectoral fins ; lateral teeth unequal, distant. 

P. corregcjnoidc.s. Cuv. and Val. 60. 
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Chirostom A Sw. (fig.67,y Snout slightly produced; teeth 
small ; body oblong ; 07 

first dorsal fin small, 

I)laced over the vent. 

A. HuinboUltiana. Cuv. 
and Val. pi. 306. * ( Jig. 

67.) 

Atherina Linn. {Jig.GS.) 

Snout very obtuse ; 
the mouth opening 
nearly vertically ; eyes 
very large, close to the 
snout ; first dorsal 
placed between the 
ventral and the anal fins. 

A. hopselus Litm. Cuv. pi. 30S?. (Jig. 68.) A. boieri. pi. 303. 

4. SuBFAM. CENTIlONOTINiE. 

Body lengthened or oblong ; spines in front of the dor- 
sal ; ventral fins perfect ; scales generally very small. 

Eli AGATE Cuv. Body lengthened, slender; month wide; 
lower jaw the longest ; dorsal and anal fins opposite 
the former, preceded by a row of acute spines or 
prickles, representing the first dorsal ; lateral line 
smooth, sinuated. 

Elacate Cuv. Body lengthened ; scales very minute; dor- 
sal and anal fins long, with several detached spines 
in front of the former ; head lengthened, depressed ; 
mouth wide ; lower jaw longest ; eyes Ix^hind the 
gape ; ])ectoral and caudal large ; ventral small ; tail 
not carinated; lateral line undulated ; three first rays 
of the anal spinous* hut without any detached spines. 

E. Atlantic^. Cuv. pi. 233. . 

Meladerma Sw. (ieneral structure of Elacate, but the 
under jaw is shorter than the upper. 

M. iiigerrinm. Uuss. pi. \5^. (Ptdda.mottah.) 

* This type seems to mo to connect fiphyrama with Atherina^ as it pos- 
sesses some of the characters of both. 

tt 2 
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Tetragonurus llisso. (^fig, 69.)^ General form of Elacate, 
but the dorsal and anal fins are much shorter, and 
there are two ridges on each side of the tail, at the 
base of the caudal (a) ; before the dorsal a series of 
detached spines ; scales small but hard, deeply stri- 
ated (fe), and crenated on the edges ; mouth nearly 
vertical ; lower jaw with a row of acute teeth, and 
others in the palate and vomer : the cheloniform type? 

T. Cuvieri Risst}. Griff. Cuv. pi. .51. li;?. 2. 



Chorinemufi Cuv.* Body elongated as in the mackerel, but 
the general shape of the head and position of the dor- 
sal and anal fins as in Klacate ; mouth large, opening 
obliquely ; gape reaching in a line wnth the eye ; 
detached spines before the dorsal and anal ; both fins 
long, falcate before and very narrow behind, where 
the rays are dc’tacheil into finlets ; caudal lunate, 
without any carinated ridges at its base ; pectoral 
small, equal to the venial ; lateral line sinuated. 

Ch. niaculatus Sw. Cuv. pi. 23(>. 

Porthmeus (hiv. Small, oblong-oval ; head pointed ; 
mouth very wide^ opening beyond the eye ; lower 
jaw much the longest ; the chin rather pointed ; 
dorsal spines connected at their base by a slight mem- 
l)rai\e ; pectoral and ventral as in the last ; caudal 
forked ; preoperculum obsoletely spined.t 

' , P. argonteus Cuv. pi. 264. fig. 2. 

* This bpars a, strong re.*j<*mbianc«* to that of proper, 

by tho detacho<) dorsal finlets, but in every otJjer respect It has the closest 
po'^sihlp affinity to Klaciitc, 

+ 'I'his type seems to connect the Elacatte with the Trachiiue by means 
of Zonichthys. 
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Centronotus Lac. oblong or oval ; mouth 

moderate or small ; the jaws equals and not opening 
behind 4he eye ; dorsal fin one, preceded by small 
detached spines ; lateral line curved and smooth ; 
jaws retractile ; anal fin small, but always present. 

Trachinotus Lac. Body oblong-oval, much compressed, 
and rather broad ; snout short, thick, obtuse, some- 
times nearly vertical ; eyes placed low down, and 
remote from the crown ; mouth small ; dorsal and 
anal fins falcate, the latter shortest ; dorsal spines 
small, remote, sometimes pointing forwards ; caudal 
without ridges at the base. 

T. pampanus. Cuv. pi. 2S7. 

Centronotus Lac. Body oblong-fusiform ; snout not 
obtuse ; head narrowed ; dorsal and anal fins of equal 
length, and falcated ; mouth small ; jaws equal ; a 
prickle pointing forward on the back ; tail not cari- 
nated ; crudal large, forked ; scales minute. 

quadripurictatus Sw. Hupp. i. 24. glaycos Sw. Cuv. pi. 234. 

Lichia Cuv. General shape of Centronotus, but the anal 
fin, as in Trachinotus, is shorter than the dorsal; mouth 
large, opening beyond the eyes, which are low down ; 
lower jaw longest ; tail not carinated. 

L. vandigo. Cuv. pi. 235. 

Naucrates Raf. Body thick, oblong, ovate ; ventral 
fins as large as the pectoral ; anal shorter than the 
dorsal ; mouth small ; jaws equal ; tail with a fleshy 
carinated ridge ; dorsal and anal spines minute, 
ductor. Sw. App. serratus. App. 

cyanopl.rys. App. niger. Bl. pi. 3. 

Scorpis* Cuv. Resembling in shape a Cheetodon ; the 
dorsal spines being connected and graduated so as to 
join the dorsal fin; anal spines die samef and 
both fins with the caudal partly covered with minute 
scales ; teeth s^ng, acuminate ; dorsal and linal fins 

* This singular fish seems to me a Centronotus in the disguise of a Cfut- 

todon, just as is Enoplosus among the perches. 

R 3 
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subfalcated ; caudal forked ; scales small, distinct ; 
ventral moderate, pointed. 

S. gcorgianus. Cuv. pi. 24.‘5. 

Serjola. Body oblong ; dorsal fins two, distinct, the 
first spinous, and having an incumbent spine, 
pointing forwards at its base ,* pectoral fins smaU, 
pointed, but not falcated ; scales of the body small, 
but well-defined and obvious ; two spines close to 
the base of the anal fin ; tail not carinated. 

IVomeus* C. General shape and character of Naucrates, ' 
but tile dorsal spines are united into a distinct fin 
by being connected with a membrane ; bill not cari- 
nated ; ventral fins very large, considerably exceeding 
the pectorals in the typical species ; pectorals, and 
lobes of the caudal fin, rounded. 

Peronii. Griff. Cuv. pi. 26. I . nigro-fiisciatus. Hiipp. i. 
argyromelas. Cuv, pi. 269. pi. 24. fig. 2. 

Ternnodon Cuv. First dorsal fin much* smaller and 
lower than the second ; mouth large, lower- jaw 
longest, both armed with detached acute teeth in 
each jaw in the front row, and others much smaller 
behind ; velvet-like teeth are also on the tongue, 
palate, and vomer ; second dorsal aii^ianal covered with 
small scales : representing Scorpis. 

saltator. (’uv. pi. 260. 

Seriola Cuv. Body oblong, fusiform; first dorsal fin 
small, low, with an incumbent spine at its base, point- 
ing forward ; second dorsal long ; the posterior rays 
short ; the rays sometimes divided into finlets ; pec- 
toral and ventral fins about equal. 

S. Dumcrilii. Cuv. pi. 258. 

Psen^ Cuv. Bo<ly broad, oval ; snout very short, ob- 
tuse, nearly truncate, having the general form and 
proportions of Trachinotus ; first dorsal fin as high 
as the second, and without an ani|fior spine directed 

• The discovery of the first species in our list connects Seriola- and Cen- 

tronotuM in the most perfect manner by the union of i^aucrates R^th No* 

meus. 
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forwards j hinder dorsal, caudal, and anal covered 
with minute scales ; ventral fins very small. 

P. cyanophrys. Cuv. pi. 26*5. 

Platylepes Sw. Body oblong, oval ; mouth large, ob- 
liquely vertical ; lower jaw longest ; both jaws with 
numerous small teeth, and two much larger at their 
tips ; lateral line formed of a row of flat smooth 
scales, larger than the others ; the hinder fins with 
minute scales at their base ; ventral fin small. 

1*. lactaria. Cuv. pi. 261. 

SioANUs* ForsMll. Body oval ; a recumbent spine in 
front of the dorsal fin, which is single, long, deeply 
emarginate, with more spinal than soft rays ; ventral 
fins moderate, attached to the body by a membrane ; 
the two outermost rays simjilc and spinous, the three 
intermediate branched ; mouth small, with com- 
pressed and emarginate teeth ; pectorals small, 
pointed ; colours bright : analogous to Labrus. 

Forskillii. Riipp. i. pi. doliiitus. CJrilf. pi. .‘13. 1. 
Argylepfs Sw. Body oval, naked ; dorsal fin single, 
high before, narrow behind ; the posterior rays short, 
and very remote ; anal with two spines before the 
base ; lateral 4^ central, slightly bt*nt downwards + ; 
pectoral moderate, falcate; eyes large; mouth very 
small; “the teeth linear tongue and palate smooth.^ 
A. Tndica. Russ. pi. 1.56. (^Mitta Pa rah.) 
Trachinus Sw. Pectoral fins large and falcated ; 
lateral line almost always armed with a series of 
large, spined, imbricate scales, particularly towards the 
end of the tail §; body not much compressed, smooth, 

♦ The procumbent advancetl spine before the dorsal induces rue to place 
this genus between Srriula and Caranx rather than with the Acanthuri. It 
seems to represent the J.nbrimc in this family, and tn hfave an alHnity with 
Psenes. 

f I strongly suspect that Dr. Russell has inistHken the lateral impression 
along the vertebra for the real lateral line, whit:h is probably obsolete. 

t 1 have arranged this singular fish in the confines of this family, as hav- 
ing some rcliition to SiRtinus in its small mouth and single fiorsal, and to 
Caranx in its general form j but Dr. KusseU’s description is not sufficiently 
precise to determine all its characters : it seems in some respects allied to 
Enuula. . 

\ Excepting only the three first or aberrant sub-genera. 

R 4 
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soft, with minute scales ; head large ; dorsal fins 
two, distinct, the hinder long, and with those of the 
anal having the rays wide apart and mucla branched ; 
caudal lumate ; no isolated spines on the back, except 
sometimes a recumbent one l)efore the first dorsal. 

Micropteryx Agass. Lateral line arched before, straight 
behind, elevated, but smooth ; body broad, but the 
extremities narrowed ; pectoral fin very long and 
falcated ; jaws protractile ; head small ; mouth open- 
ing rather vertically, lower jaw longest, both rough,* 
but without visible teeth ; first dorsal grooved ; se- 
cond dorsal and anal with a transparent fleshy sheath at 
their base ; before the anal two short connected spines ; 
ventrals small, beneath the pectoral, vent close to the 
head ; scales very small 

M. Cosmopolitana. (’uv. *250. Spin, and Agass. pi. 59. 
Ale pcs Sw. (jeneral form of the last in the head and 
body, but entirely destitute of scales, .except those 
on the hinder part of the lateral line adjoinitig the 
caudal fin ; teeth minute ; dorsal fins two, the first 
higher than the second ; and this latter has all the 
rays nearly equal ; pectoral large and falcate. 

A, melauoptera. Sw. Russel, pi, 155.^||||p^v()ri. Parah.) 
Zonichthys Sw. General form of Alepes ; but the lower 
jaw is longest, the head thicker, ami the whole fish 
more oval, and covered with small scales ; dorsal fins 
two, the first low^er than the second ; ventral fin 
larger than the pectoral ;^no incumbent spine on the 
back, but two spines behind the vent ; pectoral 
small, sub-falcale ; lateral line arched before, but 
slightly, if at all, loricated at the tail ; jaws and 
palate with prickly teeth ; branchial membrane six- 
rayed ; teeth minute. 

Z. fasciatus. Bloch, jd. .‘541.* subcarinata. lluss. pi. 149- 

♦ Cuvier refers tliis fish to the genus Scrwla^ but it has no incumbent 
spine in front of the dorsnl, and it seems to me, judging from Bloch’s figure, 
to have more the characters of Caranx; the species hero referred to, and 
figured by Russell, appears to connect Bloch’s fish with the more typical 
examples of Caranxj and both may possibly be ^lied in affinity to Porih- 
nutus. 
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Caranx Lac. Body oval, or oblong-oval, broad, compress- 
ed ; lateral line on the fore part arched, on the hinder 
part straight, carinated, and armed with loricatcd 
prickly scales, gradually becoming larger as they 
approach the caudal ; dorsal fins two, the first small 
and low ; two detached spines before the anal ; pec- 
toral long, falcated ; scales minute. 

1. Dorsal and anal more or less falciitcd ; body short. 

C. chrysophrys. Cuv. pi. ii47. 

2. Dorsal and anal rays prolonged into filaments, 

( Olistus. Chiv.) 

:l. Ventral fins very long. Russell, pi. 152. 

4. Forehead gibbous. C. Ascensionis. Cuv. pi. 249. 

5. Body Jengthened, as in Trachinus ; pectoral very long ; 

ventrals small. 

ruber. Bk>ch, pi. 342. 

Trachinus Sw. Body fusiform, lengthened ; lateral line 
slightly curved near the head, and strongly loricated 
nearly its whole length ; fir.st dorsal fin as high as 
the second, which sometimes has finlets. 

1 . Plates extending the whole length of the lateral line. 

T, spinulosus. ('uv. pi. 24G. 

2. Plates extending to one half of the lateral line ; tail 

with finlets. 

T, uunetatus. Spix and Agass. pi. 56. fig. 1. 

3. Plates near TOG caudal fin only ; no finlets. 

macrophthalnius. Spix jind Ag. pi. 59. u, fig. 2. 

criimenoplithalnius. Hloch, pi. 343 

5. Simi'AM. ZKINAS. Dorics, 

Body short, oval, or rhoinbokl, very broad in the middle, 
and excessively thin ; mouth very small, often very 
protractile ; dorsal fin generally single*, without any 
detached or recumbent spines placed in front ; scales 
very minute, or none ; caudal forked, t 
Equula Cuv, Botly often diaphanous, short, oval ; 
mouth capable of being projected in the form of a 
tube, but when shut forming an angle on the throat ; 
scales cither soft and smooth, or altogether wanting. 
Equula Cuv. Dorsal fin single, not emarginate, some- 
what falcate ; the first rays of the dorsal and ventral 
* Except in Hamiitonia and rLATYso.MV8. t Except In Zeus. ^ 
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Strongly spinous, the latter with a scaly appendage at 
the base ; pectoral fins moderate, pointed ; a row of 
spines at the base of the dorsal and anal. 

Dussumierii. Cuv. pi. 283. filigera, Cuv. 284. 

Ilamiltonm Sw. Dorsal fins two, united at their base \ 
body diaphanous, and always smooth ; preopercule 
finely crenated. (^Chanda y Ilam.) 

H. ovata. Sw. Hum. fig. 3 7. lata. Sw. Ih. fig. .37. 

Vlatysomus Sw. Body rjiomboid, excessively thin ; 
head large, obtuse ; the profile abrupt, and sometimes 
nearly vertical ; body silvery, without scales ; dorsal, 
anal, and ventral fins often with the rays excessively 
elongated ; pectorals large, falcate ; caudal forked ; 
e^es large, placed near the crown, and very remote 
from the mouth, which is small, and but slightly re- 
tractile ; lateral line smooth, arched before, and 
straight behind ; dorsal fins generally one. 

Blepharis Cuv. k^irst rays of the ventra!!, dorsal, and 
anal fins excessively prolonged, and ending in naked 
filaments ; hinder rays short ; a few short prickles 
before the dorsal and fins ; eyes often placed near 
the mouth. 

sutor. (’iiv. pi. 2,')3. gallichthys Swft ('uv.pl. 254. 

riatysoinus Sw. Ventral fins very minute, or nearly 
obsolete ; profile of the head almost vertical ; crown 
gibbous ; dorsal and anal fin long and low ; the rays not 
prolonged ; eyes central between the crown and mouth, 
a few spines before the dbrsal fin. (Vomer Cuv.) 

Brownii. Cuv. pi. 2.50*. Micropteryx Sw. App. 

Spixii Sw. Spix. pl..57. 

Argyrioffus Cuv. General form of the last, but the 
profile is oblique ; ventral fins fragile and pointed ; 
dorsal fins two ; the first of three or four short spines 
connected by a membrane ; second dorsal and anal 
long and narrow, but with the anterior rays excessively 
prolonged, as in Blepharis ; lateral line smooth. 

triacanthus Sw. Spix. pi. .58. filamentosus. Sw. Cuv. pi. 255. 

Scyris Cxiv. General structure of Argyriosus, but with 
only one dorsal fin, as long as the anal, and both with 
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their anterior rays much lengthened ; ventrals small, 
pointed ; lateral line slightly carinated at the end of 
the tail, where there are two fleshy ridges at the base 
of the caudal. 

Ruppellii Sw, llupp. i. pi. 33. Indicus. Cuv. pi. 252. 

Jlyiinis Cuv. Posterior part of the body, beyond the 
vent, rather lengthened ; ventral fins moderate ; 
dorsal and anal fins falcate, but the rays not pro- 
longed ; lateral line and ti|il as in Scyris ; no prickles 
before either the dorsal or anal. 

H. Gorcensis. Cuv. pi. 257. 

Lampris Retxius, Body oval, nearly rhomboid ,* scales 
none ; head and mouth small ; belly protuberant ; 
dorsal fin one, excessively falcated ; ventral the same, 
and placed beneath the commencement of the dorsal ; 
anal fin long, narrow ; pectoral moderately large, * 
falcate. 

L. giittjitus ifetz. (Uiv. pi. 282. Grift'. Cuv. pi. 58. f. 2. 

Mcne. Cuvier. 

(/i^.70.)Ge- 
neral shape 
of Lampris, 
but even 
broader ar 
diinner ; 
ventral fin 
single, of 
only one 
lengthened 
ray, the rest 
being obso- 
lete ; mouth very small, opening vertically. 

M. maciilata. Cuv. pi. 285. {Jiff-70.) 

Apoleotus Cuv. Body rhomboid ; scales soft, minute ; 
snout thick, obtuse, and truncate ; mouth sm*all ; 
eyes large, placed close to the mouth ; dorsal and 
anal falcate, with a few prickles at their base ; pecto- 
ral long, falcate ; ventrals small, attenuated, pointed. 
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as long as the pectoral, and placed immediately on 
the throat ; caudal small ; representing Trachinotus, 
Psenes, and the C'oryphffina?. 

A. stromateus. (hiv. pi. 238. 

Zeus Linn. Body hisj)i<l, either with spines or rough 
and hard scales ; caudal tin rounded ; dorsal fins two. 

Zejis. Body oval, with small distinct scales, and a 
row of prickles at the base of the dorsal and anal fins, 
and on the ridge of the belly ; other spines on the 
gills ; head very large ; the eyes close to the crown ; 
mouth large, very protractile ; pectoral small, round ; 
ventral large ; dorsal rays often ending in long fila- 
ments. 

Zeus faber IJnn. Yarn i. 1(>2. puiigio. Tuv. pi. 280. 
Capros Lac. Scales hard, and strongly ciliated on their 
margins ; dorsal fins united ; the rays of tlie first 
dorsal, and of the anal and ventral, are very strong ; 
eyes very large ; mouth as in Kquuku and very pro- 
tractile ; preopercule finely serrated.* 

C. aper i.ac. Cuv. pi. 281. 

Familv 3 . COUYPIliKNIDili:. 

Body greatly compressed, elongated ; scales minute or 
none; dorsal fin long, single, with nearly all the rays soft; 
snout obtuse, prominent ; the jaws not protractile ; mouth 
small, generally placed beneath the snout ; ventral fins 
always small, and sometinies wanting. 

1. SuBCAM. COllYPHiKNliN/E. 

Body oblong, slender, covered with sivall scales ; head 
large ; crown gibbous ; jiectoral tins falcate ; eyes close 
to the angle of the mouth. 

OoRYPii^.NA Linn. Ventral fins larger than the pectorals. 

hippuris. Cuv. pi. 206. C. siculus Sw. Cuv, 268. 
Lampuovs Cuv. Ventral fins equal to the pectorals. 

L.. ecjuisftis. Cuv. 267. immaciilata, Spix. jd. .56. 

• The affinity of this type to Kquula is sufficiently obvious ; it might, In- 
deed, be plaoeti under that genus, next to Hamiltamat were it not for its 
stronger affinity, if possible, to Zeus. 
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2. SuBFAM. STROMATINiE. 

Body very thin^ short, rhomboid, back with minute 

prickles ; head obtuse ; ventral fins generally none. 

Seserinus Cnv, Body oval, broad ; vent and dorsal fin 
as in Centrolophus ; ventral fin very minute, placed 
before the pectoral ; caudal slightly lobed. 

C. microchirus. Cuv. anti Val. pi. 270'. 

Stromatei^s Lin, Ventral fin none ; body oblong- 
rhomboid ; with the head and part of the fins co- 
vered with small scales beneath the soft epidermis ; 
head obtuse, as in Corypha*na ; btdly short ; caudal 
very large, lunulatc. 

S. fiatola Linv. Cuv. and Val. pi. 27‘2. 

pEPRim s Caixt. Body rhomboid ; snout obtuse ; eyfs 
very large ; the tlorsal and anal fins of equal length 
with small, cutting, tvvo-pointed spines placed before 
them ; caudal large, forked. 

P. longipinnis. Cuv. pi. 27'1. Socurifor, Cuv. pi. 27:1. 

KruTr^s Jiloch. Body lengthened, rhomboid ; dorsal 
fin short, central ; tail and anal fin very long ; vent 
umler the pectoral ; moutlj large, obliquely vertical ; 
preopercule serrated ; dorsal spines variously shap(‘d ; 
ventral fins perfect, placed before tile pectorals ; 
scales invisible. 

K. Illoolnl Imc. Ctfv. and Val. pi. 277. 

Kehis Cuv. {Jig. 71.) 

Body rhomboid, with 
the general shape of 
Priodoii ; pectoral and 
caudal fin rounded ; 
first spinal ray of the 
dorsal and anal fins 
rather lengthened and 
serrated externally ; the 
caudal truncate ; ventral fin anterior to the pectoral, 
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very small ; the first ray serrated ; the rest nearly 
obsolete. * 

K. arginosus. Cuv. (fg, 71.) 

3. SiJBFAM. TRACniURIN;^. 

Ventral fins wanting, or merely rudimentary ; finlets 
none ; body narrow, linear ; jaws lengthened, the under 
much the longest, and having the chin pointed ; teeth, 
4n general, large, remote, unequal, and acute. 

Triciiiuhus Vand, Caudal fin none; the tail 

lieing gradually narrowed and attenuated to a point ; 
anal fin none ; dorsal fill commencing on the nape, 
and extending nearly the whole length of the body. 
luiUincla Sch, Cuv. pi. ‘224. (lepturus AucU') 



Lkpidopi's Gouan. Caudal fin small and forked ( /?(y. 
72. ?>.) ; pectoral falcated in the middle (c) ; head, 
body, and dorsal fin as in Triehiurus ; but there is a 
short and narrow anal fin. 

L. onsiforniis Vtt/uleii. Cuv. pi. 223. f 

Ammodytes JAim. {fig, 7'k) Pectoral fin simply pointed ; 
anal fin long and fully developed ; caudal forked ; 
lateral line close to the dorsal ; teeth small. 

Siculus. Zool. 111. i. series 1. pi. 63. 


* Thia singular type appears to represent, in this sub-family, the Acan- 
//turin<r and the genus Priodon : if this view is correct, its analogy to all 
the serrated rayed tishes, ax Trivia, Batistes^ SiiuridiCf \c., Irecomcs mani- 
fest. • 

t M. Ouvier lias changed the spcclAc names of these two fishes without any 
necessity, i have restored Schneider's to one, and Vandelli’s to the other j 
the references which follow are merely for the figures. It is quite obvious 
that Lepidopus is intimately allle<l to Ammodi/lcSt though placed by Cuvier, 
without any assigned reason, in a diiferent order. 
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4. SirKKAM. ASTllODEUMlNyi*:. 

Crown gibbous, obtuse ; mouth and eyes very small ; 

ventral fins nearly obsolete, placed before the pectorals ; 

rays of the dorsal and anal fins simple. 

Asthodermks Bonndli. Body lengthened, oval ; ven- 
tral fins nearly objjolete, the first ray serrated ; body 
with scattered, detached, starlike scales. 

A. coryphenoides Bm. Cuv. and Val. pi. S70, 

Centholophts Lac , Body shorter ; dorsal fin com- 
mencing even with the pectoral ; ventral fin small ; 
anal fin half as long as the dorsal ; vent central ; 
lateral line prominent. 

C. pompylus. Cuv. and Val. ‘269, 

5. SuHFAM. ACANTHURIN^. 

Body ovate or oblong ; mouth very small. 

Acantiiitri’s. Body oval ; sides of the tail armed with 
one moveable spine. 

Acanthuruis Forskahl. Body scaly ; the dorsal fin sub- 
divided, anterior rays remote ; caudal fin truncate. 

A. triostegos. Cuv. x. 199. 

Teuthys Linn. Body with a coriacious or granulated 
skin, often marked wdth vertical or longitudinal cari- 
nated lines ; dorsal entire ; caudal slightly Ibrked. 

T. argentcus. Frey. Atlas, pi. 63. f. 3. 

Ctmodon Sw. {fig. 74.) Body scaly ; .dorsal fin undi- 
vided ; the spines very slender caudal fin very 
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Itfrge, groat* 
if lutiated 
head wyoln 
tuse , teeth, 
in general, 
ffpatulese and 
crenatod. 



C R iippelii ijic Rupp 16 nibropunct itus Hupp 15 1 
74 ) ] meat us 6 m Hcnn pi 2 

Cuvicru C. N ))1 289 trythromclis JLth Atl.27 I 
fuligmosus Lesson 27 2 


Harpurua Forsttr Snout contracted and produced, 
somewhat tubular , body granulated and marked Ion- 
gitudinilly with carinaUd lines, a bruah-like tuft of 
hairs on tht sides of the tail 

II scop IS Cuv pi 2SO 


Zehra9omn * Sw Snout rather pointed , dorsal and 
vtiitral fins cv(cssivtly bioad and rounded; body 
without M Its , t«iil truncatt 

velifer Sa Rupp \tlas pi 15 fig 2 111 pi. 427 

pRioNt Rus I n< Gontml ispect of Acanthurus ; but 
tht caudal spines are many , body coriaceous, without 
hcalts, doisd fill one 


CnUii mitlnn Sw (% 7'*) Head sloping, caudal 
sjnnes two on eath side, ventral fins immediately 
under the pectoral, and with a (onncctiiig mem- 
brant , taud d large, lunitcd, the point attenuated 
C tlegans ( \s]iisurus tltgim ) Rupp ^tl U lig 2 (Jig 7> ) 



Thibtype , uniting completes the nrclc of thageuu^ 
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Aapisurns Lac. 8nout contracted, produced, and some- 
what tubular ; dorsal spines strong and remote ; 
caudal fin small, truncate, or slightly lunate. 

A. Lamarckii. Prey. Atlas, pi. 63. fig. 1. 

Prionurus proper. General aspect of Aspisurus, but 
the dorsal has an advancing spine ; the caudal spine^ 
fixed ; the tail small and slightly lunate. 

P. microlepidotus Imc. Cuv. v. pi. 292. 

Naseus Cmw. 

•) 
as- 
pect of Pri- 
onurus, but 
the front is 

prolongetl into a horizontal horn ; the caudal spines 
are fixed, and the teeth conical ; ventral fins with only 
a few soft rays. 

•N. tronticornis Cuv, {Jig, 76.) 

PnionoN. General shape and teeth of Acanthurus : 
the skin coriaceous ; but die tail is unarmed, and tlie 
ventrals like Naseus. 

P. annularis. Cuv. and Val. pi. 294. 

Axinurus Cuv, Body ovate, coriaceous ; belly very 
short ; tail wi^ a single square, sharp, and fixed 
plate ; caudal nn lunate ; ventral fins very small. 

Axinurus thymioidcs. Cuv. pJ. 295. 


ifig- 7(i 
General 



Tbiue III. .GYMNKTRES. The Rihand-Jish. 

Body very long, excessively thin ; pectoral fin minute ; 
head large, truncate ; eyes very large ; mouth nearly 
vertical.* 

1. SuBFAM. PTERACLINiE. 

Dorsal and anal fins excessively broad. 

Ptebacles. General shape of Astrodermus, but the 
* tlie primary divuiions are mostly representativei of Aimilies. 

VOL. II. 8 
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dorsal and anal fins are enormously developed ; -the 
former commences on the crown, and the lattfT just 
behind the eye ; eyes and mouth very large. 

Fteracles ocellatus. Cuv. and Val. pi. 27 1 . 

2. SuBFAM. GYMNETRINJE. 

Body excessively long and thin, the dorsals extending 
the whole length of the body ; pectoral minute ; 
ventral very large ; no anal fin. 

Aroyctiiis Rafinesquii, Dorsal fins generally two ; 
the first very narrow at the base ; but greaUy pro- 
longed, so as to form a sort of crest on the head. 
Argyetius proper, Rafinesque.* Dorsal fin one, narrow ; 
ventral fins long, subulate, of three united rays, 
without a membrane, but with a short anterior 
spinous ray ; caudal forked (.^), of six rays, 
quadrimaculatus. Raf. Car. p. 55. pi. 1. fig. 3. 

Cephalepes Raf, General habit of Argyetius ; dorsal 
fins two; the first of three or four rays, one of 
which is excessively prolonged and spatuiate at the 
tip, the others very short ; anal large, angular, and 
pointed ; caudal of six simple rays, more or less con- 
nected by a membrane. 

C. octomaculatiis. Raf. Svrainsonii. Raf. Journ. 

Ind. See Appendix. 2. ^ 36. Sco Appendix. 

TBAciiYPTEuua Cuv, Dorsal fins Ywo ; the first of 
about seven very long equal rays ; caudal fin as in 
Cephalepes, but vertical ; anal represented by a few 
small obsolete processes or bristles at the base of the 
caudal. 

Spinula*. Cuv. pi. 296. iris, Ci«r.- pi. 297. 

Gymnocjaster Rrunivh, General structure of Argye- 
tius ; but the sides of the body armed with a se- 
ries of spines, pointing forwards ; dorsal fin single ; 
pectoral very small ; ventral and anal fins wanting ; 
caudal forked } 

G. articus Brun, Yarrell, i. 191. 

* Science is much indebted to Dr. Fleming for a valuable i>aper on tlui 
rare fish in Ix>udun’.s Magazine, iv. p. SJIS. ^ 
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OvmnRtbus Bloch. Body excessively long ; ribatid- 
^aped ; ventral fins very long ; the rays simply 
filiform or spatulate. 

Gymnetrus proper, Bloch« Front and mouth nearly 
vertical ; crown with a distinct fin, resembling a 
crest ; ventral fins filiform, ending in a spatulate 
plate. 

G. gladius. Cuv. and Val. pL tclum. Ib. pi. 299. 

298. 

Xiphichthys Sw. Ventral fin of a single filiform ray, 
ending in a fine point ; caudal fin fusiform, of four 
rays connected at the base, and afterwards joined, 
where they all terminate in one slender filament. 

Z. Russclii. Sw. Russ. i. p. 40. 

Lophotes Giorna. Crown of the head very high, ele- 
vated above the mouth and surmounted by a recurved 
liorn-like process ; dorsal fin as long as the body ; 
caudal distinct, small ; ventral very minute; anal close 
to the caudal, and just before the vent. 

L. Cepedianus Gior. Cuv. pi. 301. Siculus. Sw. App. 

3. SuBFAM. OPHIDONTDTE. 

Body anguilliform, more robust and less compressed ; 

anal fin nearly as long as the dorsal, and united to the 

caudal ; all the fins Sickened. 

XiPHASiA Nob. Body excessively long and linear ; the 
ventral fins of a single filamentous ray. 

Z. setifer Sw.*' Russ. pi. 39. 

Cepola Linn. Body moderately long, gradually di- 
minishing frdm the vent ; head obtuse ; pectoral fin 
rounded ; ventral rather before the pectoral, smaller, 
pointed, attached by a membrane at the base ; dorsal 
and anal fins united to the caudal. 

C. tn’nia I Ann. atteniiata. Sw. Appendi*. 

Tubescens Linn. See App. gularis. Sw. Ib. 
longicaucla Sw. App. variegnta. Sw. Ib. 

novemradiata Sw. lb. truiieata. Sw. Ib. 

gigas Sw. Tb. 
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Nemothervs Raf, Pectoral fins filiform, placed very 
near each other towards the throat ; ventrals and 
anal fins wanting ; caudal fin lunate, with a very 
long filiform ray in the middle* 

N. crythropterus. Uaf, Specchio, i. p. 101. 


4. SuBFAM. OPHIDINiE. 

Body much thicker, anguilHform ; fins more or less 
tleshy ; ventral fins none ; dorsal and anal fins united ; 
caudal obsolete. 


Fiebasfeb Cut?, {fig. 77*) Body hyaline ; snout very 
obtuse ; eyes small ; no cim, 

acus. liisso, i. 82. pi. 4. 1 1 . maculatus. Sw. App. 


OpHipiuM Linn. (fig.lS.) 
Body anguillifonn, o- 
paque; eyes very large; 
throat furnished with 
cirri. 

barbutum. Bl. 159.* 

{/iff. 78.) 

Vassiilli. liisso, Nice. i. 
p. 97. 



5. SuBFAM. STYLEPIIORIN^.. 

Eyes pedunculated. 

Stylephoiius Shaw. Body anguilliform, “ very long, 
compressed ; eyes pctlunculated, standing on a short, 
thick cylinder ; snout lengthened ; directed upMiards, 
retractile towards the head ; mouth without teeth ; 
pectoral fins small ; dorsal the length of the back f 
“ caudal vertical, as in Trachypterus, but shorter J;" 
the extremity of the tail prolonged into a slender 
filjfment longer than die body. 

S. chordatus Shaw. Linn. Tr. i. 90. pi. 6. 

* Cuvier and all authors describe this qiecies as having four distinct bar- 
tM?ls, wht^reas there is in reality only one, divided at its base into four fila- 
ments ; no good representation yet exists of this species, 
t Shaw X Cuvier. 


CJANTH1LEPTE8. — LEPlDOLCPBIDiB. TBlOLlDiE. 26 1 

Tribe IV. CANTHILEPTES. Mailed^heeks, 

Head and cheeks mailed^ or armed with detached spines ; 
scales rough or prickly ; branchial aperture contracted ; 
pectorals often very large ; operculum spinous ; lateral 
line generally prominent, and often spinous. 

Family 1. LEPIDOLEPRID^. Riband Gurnards. 

Body anguilliform, sword-shaped, very thin, covered 
with osseous scales, rough, and beset with small acute 
spines ; head depressed, mailed ; dorsal fins two, the 
first small, the second long, and united with the anal 
and caudal, which forms a point ; ventral dns small. 

Lepidosoma Risso . Snout considerably prolonged, end- 
ing in a triangular point ; mouth large, placed be- 
neath, as in Trigla ; jaws with several rows of very 
fine curved sharp teeth ; dorsal fins approximating, 
and of equal ht^ight; ventral fins very narrow and 
slender, the first ray prolonged into a filament. 
Lepidosoma trachyrynchus. Uisso, Ichth. 197. pi. 7, fig. 21. 
OxYCEPUAS Raf , Muzzle not prolonged over the 
mouth ; the first dorsal fin high and triangular ; the 
second shorter ♦than the anal ; ventral fins small, 
short ; lower jaw with or without cirri. 

O, ccdorhinchus. Riss. Scabrus. Raff. Carat, p. 31. 
Icli. 200. pi. 7. fig. 22^_* 

Family 2. TRIGLIDiE, Gurnards. 

r 

Head covered with bony plates, resembling armour, and 
defended with large spinal processes ; scales rough or 
cuspidate, or prickly ; caudal fin generally lunate ; dis- 
tinct fiiigcr-Uke processes generally placed at the base 
of the pectorals ; pectoral fins mostly very large., 

Tbiola. The digitated processes free and detached ; 

* Biiftra ttom the O. Rupe$trU of Bloch, by havinai according to Rafi- 
nesque, the caudal fin cmarglnatc. 

s 3 
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generally three ; scales prickly ; suborbital bones 
very large, covering the cheeks ; the whole head hij^^d 
and granulated ; dorsal fins two, the first composed 
of spiney rays, the anterior of which is sometimes 
serrateil ; lateral line carinated ; teeth very small : 
Europe and India. 

Trigla Linn. Pectoral and ventral fins of nearly equal 
length ; body covered with small scales ; caudal fin 
truncate or lunate. 

gurnardus Linn. Capensis. Cuv. iv. 55. 

cuculus. Linn. Ib. 34. Blochii. Yarr. p. 50. 
hirundo. Blocli, pi. 60. papilio. Cuv. iv. 80. 
lineata. lb. 354. phal.'vna. 

pini. Ib. 355. papiilionacca. Less. Atl. 19. 

pnccilaptera. Cuv. iv. 47. lyra. Bloch, 350. 

Peronii. Ib. 53. &c. See Appendix. 

Prionotus Lac. Plead very large ; pectoral fins nearly 
as long as the body ; caudal fin truncate or lunate, 
tribulus. Cuv. pi. 74. 

Ornichthys Sw. Pectoral fins very large ; spines on the 
head small ; caudal fin rounded ; lateral line smooth ; 
America ; ventral fins very small. 

Carolineiisis. Bl. 355(f. punctatus. Ib. pi. 353. 

Peristidion Lac. Body angulated, lengthened, slender, 
entirely covered with large scalc-like plates, which 
form carinated angles along the bodj^ ; mouth without 
teeth, placed beneath two projecting plates on the 
muzzle, and furnished with short branched cirri ; 
digitated processes two orf each side. 

P. cataphracta. Bloch, pi. 349. 

DACTYLOPnoilua. Head very obtuse ; eyes very large, 
close to the tip of the muzzle ; crown of the head 
and angle of the operculum extended into very long 
spines ; pectoral processes united together. 

Dactyhgihorus Lac. Pectoral fins nearly as long as the 
body; the processes united, and forming a spurious fin. 
volitans. Cuv. trigloides. Sw, Appendix, 

occidentalis. Sw. Appendix. Orient alis. C-uv. pi. 76. 
Blochii. Ib. App. biapinosus. Russ. pi. 160, 

tentaculatus. lb. App. Chinenais. Sw. App* 

fasciatus. Ib. App. 
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Cephalocanthus Lac. Pectoral fins much smaller ; digi- 
tated processes wanting. 

C. spinarella. Lac, Cuv. pi. 73. 77. 

Oplictiiys Cuv, General form of Peristidion^ but the 
head is much broader ; the body very slender^ length- 
ened, and marked with large plates ; a row of sharp 
spines form the lateral line ; pectoral fin moderate, 
very broad at the base ; and extended towards the 
throat, but without any digitated processes ; second 
dorsal and anal fins very long ; caudal ? 

O. Langsdorfii. Cuv. pi. 81. 

Rhynciiichtys Cuv, Body ovate-fusiform ; upper' jaw 
projecting considerably beyond the lower ; the tip 
pointed, but the crown broad and sulcated; eyes 
enormous ; scales regular, hard, and ciliated at their 
edges ; operculum and interoperculum with strong 
spines, and deeply serrated edges ; dorsal fins two, 
united.* 

R. pelamidls. Cuv. and Val. pi. 204. 


Family S. SCOHPiENIDiE.- 

No digitated processes ; caudal fin rounded ; scales 
smooth ; eyes prominent, placed near the crown, on an 
elevated ridge of the head ; pectorals often long ; always 
very broad at the base, and extended towards the throat ; 
head armed with obtuse tubercles and scattered spines. 


1. SuBFAM. SCORPiENINiE. 

Head compressed ; inputh opening horizontally ; body, 
in general, covered with smooth scales ; eyes lateral ; 
pectoral fins with some of the lower rays detached, but 
destitute of digitated processes. 

Ptkhois Cuv* Dorsal and pectoral fins verj large, 

* Tb« affinitleR of these two Iwt genera are somewhat uncertain. Mjftt- 
hichtyt obviously represents the sword-fish. 

s 4 
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with many of the rays but slightly connected by the 
membrane; pectoral rays deeply cleft; no pectoral 
appendages, as in some of the Apisti; head with 
short spines and fleshy lobes or cirri ; no teeth on 
the palate ; dorsal fins two, equal, but united ; 
ventrals very large, 

Pterois Cuv. Dorsal fins very high ; pectoral fins as 
long as the body, or reaching to the base of the 
caudal fin ; the upper rays, as well as those of the 
first dorsal deeply cleft ; caudal small, Bub-lan>- 
ceolate ; mouth opening horizontally, 
vdfttajis. Bloch, 184. Cuv. emtatus. Benn. Cey. pi.' 1. 
pi. 85. antennarLo. Bloch, pi. 185. 

Metcrochyrus Sw. Pectoral fins only one third as long 
as the body ; in other respects resembles the last, but 
the mouth is subvertical. 

miles. Bcnn. Cey. pi. 9. 

Pteroleptus Sw. Pectoral fins very long, reaching to 
the base of the caudal, but the rays are not cleft, as 
in the two last ; first dorsal fin with the rays very 
high, anjl only connected by a membrane at their 
base ; mouth oblique. 

P. longicauda. Buss. ii. pi. 133. 

Pteropteirus Sw. General structure of Pterois, but 
the dorsal fin is very low ♦, a doubtful type. 

T, radiatiis. Cuv. and VaL 

Brachyrus Sw. Pectoral fins short, only one third the 
length of the body ; the first eight branched, the re- 
minder simple, and all united nearly to the tips by 
the membrane, 

zebra. Cuv. iv. p. 367. brachypterus. Ib. iv. p. 368. 

Apistes. Pectoral fins moderately large ; the rays un- 
divided, and all of them branched, with a dictated 

• Thi« tjrpe, if such it be, rerte on the authority of a drawing by Parkin. 

son in the Banksian Library. 1 do not think it probabie that the dorsal 

rays, as oonjectured by Cuvier, had been broken off, (br Parkinson was a 

zoological painter, and would tiave been aware of thficircumatancek 





265 


process^ or detaohed ray a.1 the basd ; dorsal fin dther 
entire or slightly cleft ; two strong spines on the gills, 
one on the suborbital, the other on| the preopereule ; 
scales small or none ; palate furnished with teeth. 
Pteriehthya Sw. Pectorals very long, reaching to the 
base of the caudal, with a detached ray at the base, 
and a cirrus on the lower jaw. 

P. carinatas. Cuv. iv. p. 305. Israelitorum. Cuv. iv. p, 396. 
aiatus. Russ. Ko. 160. B. 

Apiates Cur. (Also Minous Cuv,) Pectoral fins mode- 
rately long, with a lengthened, detached ray at the 
base ; scales very small or none ; spines on the oper- 
culum very strong, and with others elevated before 
the orbits ; ventr^ fin with the rays simple, the three 
first not thickened or lengthened ; dorsal fin either 
entire or cleft, the anterior division shortest, 
monodactylus. Cuv. pi. 95. 2. RussuUii. Russ. pi. 1 60. a. * 
Platypterua Dorsal fin very high or broad, undi« 
vided, commencing between the eyes, and uniting by 
a membrane to the caudal fin ; pectoral fins pointed, 
moderate, and without any detached ray ; head very 
obtuse, truncate, the front almost verticid ; mouth 
opening obliquely or subvertical ; scales very minute ; 
caudal rounded, t 

ta^nianotus. Cuv. Jjojc, iv. lon^spinis. Ib. iv. 408. 

pL 3. fig. 2. BourgomvUlii. Ib. iv. 411. 

fusco-vireus ? lb. iv. 409. 

Trichoaomua Sw. Dorsal fins two, tlie first of three spi- 
nous rays, lydely separated from the second,; mouth 
oblique or subvertical ; lower jaw longest ; pectorals 
as in the last ; anal with three strong spiny rays, 
trachinoides. Cuj. pi. 92. 1. dracaena. Cuv. iv. p. 403. 

Gymnapiatea Sw. Body generally naked, shaped as in 

• Thif ipeciet, by its undivided donaU connects Apittes to Plaiypterut. 
t Cuvier observes that the caudal, as represented by Lacepede. is tnoor- 
re^ having been Injured in the original. When perfect it is rnomboid, 
or, in other words, rounded. 
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Scorpaena; dorsal more or less cleft toiyards the tail ; 
its first or anterior division consisting of spinous 
rays, the hinder of soft branched rays ; pectoral fins 
moderate, but no detached ray ; anal fin ivith tliree 
spines in front ; no cirri on the head, 
mannoratus. GrifT. Cuv, Belangcrii. Cuv. iv.p, 412. 

pi. 22. fig. 3. barbatus. lb. 413. 

australis. White’s Voy. pi. niger. lb. 415. 

52. fig. 1. 

SroRPASNA Jlinn, Head large, armed with spines and 
tubercles ; the sides compressed, destitute of scales, 
but furni.shed with fleshy cirri or lobes of difterent 
sizes ; teeth minute, vclvetty, placed on the jaws, 
vomer, and palate ; mouth obliquely horbeontal ; body 
ovate, covered with scales ; pectorals moderate, the 
lower rays thick but not branched ; dorsal fin deeply 
emarginate near the tail. 

scrofa. Cuv, venosa Cuv. Russ, pk 

nesogallica. Griff, pi. 16. 2. graiulicornis. fJuv. pi. 86, 

Sebastes Cuv. Head and body compressed, and covered 
in all their parts with distinct scales ; no fleshy lobes 
on the head, which is only of a moderate size ; mouth 
cleft almost vertically; the under jaw longe.st, and the 
chin pointed ; pectorals moderate, not very broad at 
the base, but the lower rays simple, as in Scor- 
pa?na ; head without tubercles or frontal prickles, 
but with a strong suborbital spine ; dorsal fin emar- 
* ginate near the tail ; caudal truncate.* 
variabilis. Griff. Cuv. pi. 22. fig. 1* 

TiENiANoTus Cuv. Body ovate, broad, excessively com- 
pressed ; head obtuse ; front truncate ^ mouth ob- 
liquely horisJontal ; short obtuse spines above and 
before the eyes, and smaller ones on the gills ; dorsal 


sub-vertical mouth vhowH a ftrong relatjon to w ^ 

sewing the same character in the(>ectoral fins, but with 

btKly, I have placed as the corresponding type in the sub-family ot 

china. 
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fin very high or broad, undivided, and extending from 
the crown to the caudal fin, to the outer edge of 
which it unites ; body scaly ; the other fins as in 
Scorpsena : representing Platypterus. 

triacanthus. Cuv. pi. 89. 

2. SuBFAM. SYNANCIIINiE. Hogjish. 

Body naked, without scales, thick, gross, often de- 
formed with fungus or spongy skin, with fleshy lobes 
or cirri on the sides ; head directed upwards, spinous ; 
the eyes small and placed close to or upon the crown ; 
mouth large, completely vertical *; pectorals large, often 
very long ; the base broad and extended almost under 
the throat. 

Aonioi'us Cmv. General form and structure of Tflenia- 
notus, but the muzzle is suddenly narrowed and rather 
produced ; the mouth very small and without teeth ; 
dorsal fin slightly emarginate, commencing just be- 
tween the eyes, and reaching, but not united, to 
the base of the caudal ; pectoral fin rather small ; 
all the rays simple ; body compressed, smooth, or 
warted, 

Peruvianus. Grifl'. pi. 8. 1. verrucosus. Cuv. pi. 91. 

Prlor Cuw Snout turned upwards ; eyes small, vertical, 
pedunculated, or placed on a gibbous prominence of 
the crown ; moutli large, vertical, the under jaw 
longest ; pectoral fins Very large ; the rays often 
passing beyond the membrane, which leaves two or 
more of tjw lower rays almost free ; dorsal fin long, 
entire, very broad, the membrane only connecting 
the rays towards tlie base ; palate with small teeth ; 
ventral fin large ; anal long, 
raoculatum. Grid', pi. 8. 2. filamentosum. Cuv. pi. 94. 

Synanchia Cmw. JlogfisJ^, Aspect hideous J head 
thick, cylindrical, covered with tubercles, and often 


in Agriopw, 
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defonned with fungous skin and fleshy lobes ; pec* 
toral fins very broad at the base, but the rays are 
united^ not much lengthened, and all branched ; eyes 
small, placed on the crown ; mouth large, opening 
vertically ; ventral fln large ; dorsal Ic^, 

Synanchia Cuv. Eyes large, lateral ; body and tail rather 
elongated, smooth ; dorsal fin narrow, united to the 
base of tlie caudal ; ventral fin very small ; anal 
lengthened ; head covered with fungous skin ; mouth 
oblique ; caudal rounded ; representing Agriopus, &c. 

S, erosa. Cuv. pi. 96 , 

Bufichikys Sw. Body very thick; tail short; eyes 
very small, subpedunculated ; mouth large, com- 
pletely vertical ; pectorals remarkably broad at their 
base ; ventral and anal very small, the former placed 
rather before the pectorals, 
horrida. Lac. ii. pi. 1 7. 2. grossa. Gray. In. Zook i. pi. 97 . 

Trachicephalus Sw. Shape and general aspect of Tra- 
chinus ; body lengthened ; dorsal fin emargiuate, 
nearly in the middle ; caudal truncate ; anal fin long ; 
eyes approximate on the crown ; mouth large, ver- 
tical. 

elongatus. Griff. Cuv. pi. 8. £ S. 

Tbiguoxkin Cuv, General shape of Trachinus, but 
the body destitute of scales, and the suborbital spine, 
as in Agriopus, entirely wanting ; eyes large ; mouth 
wide, vertical ; dorsal fins two, low, of. nearly equal 
length and breadth ; pectbral very broad ; the lower 
rays simple ; ventral fin small, placed beneath the 
pectoral ; anal fin long, linear ; caudal sublunate ; 
preoperculum toothed, as in Agriopus : the Chiro- 
nectiform type. 

T. Stcllcrii. Cuv. pi. 57. 

3. SuBFAM. DLEFS1N.E. 

Ventral fins almost obsolete. 

Bl£psias Cuv. Dorsal fin, as in Hemitripterus, di- 
vided into three portions, the two first of which are 



800BPJKKXD JE. ^69 

short and triangular, but the hinder very long and 
high ; body ovate, naked ; head compressed, with 
several fleshy processes ; small spines on the preoper- 
culum, but none behind the eye or on the oper- 
culum ; pectorals large ; the rays simple, those nearest 
the throat rather cleft between ; palate fiumished with 
teeth ; ventral fin minute, nearly obsolete.* 

B. trilobus. Cav. iv. pL 90, GriC ed. pi. 22, f. 2. 


4. SuBPAM. TRACIlININiE. 


Mouth and eyes vertical ; body with compact scales ; 
ventral fin before the pectoral. 


Uranoscopvs. General form of Synanchia; body 
covered with hard, compact, and often rough scales ; 
head and body cylindrical; head mailed with hard 
plates, but without spines ^ or processes ; pectorals 
large, broad ; the rays undivided ; ventral fins small, 
placed before the pectorals ; dorsal and anal fins long. 

Uranoscopus Linn, (fig, 790 l^^rsal fins two, the first 
triangular, and formed of three to five acute spines. 

U. scaber Linn. Bloch, p. 163. 


Ichthyscopus^^. Dor- 
sal fin single, long, 
generally composed^ 
of soft and simple 
rays ; mouth often 
furnished with cirri ; 
scales minute, or 
none. ^ 

U. incrmis. Cuv. iii. pi. 65. cirrhosus. Cuv. Ib. SI 4. 

Forsteri. Ib. 318. la* vis. lb, 319. 



TRACHiNVsXtwn. (fig. 80.) General shape of the last, 
but the body and head are much compressed ; oper- 
culum with a long acute spine on its uppei^ angle ; 
dorsal fins two, the first triangular, with acute spines ; 


* At evidence of the affinity of Blepni to Trachima it ii not a little re- 
markable that Pallat placed them together. 
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the second^ and the anal^ 
lon^ and linear ; caudal 
truncate ; scales small, 
Hard ; ventral fin hardly 
before the pectoral. 

T. draco Linn. 

Varrell. ( Jiff 80. ) 



5. SuttPAM. PLATICEPIIALINiE. FkUheads. 

Head and body broad and depressed ; ventral hiis and 
eyes large, the latter vertical ; form slender ; dorsal fins 
two ; b(^y scaly ; no tubercles or filaments on the head. 

pLATYcEpnAiiOs Cuv. Head large, long, very broad ; 
armed with acute spines ; muzzle produced ; mouth 
opening horizontally, but the under jaw longest ; 
dorsal fins two, nearly equal ; pectoral broad, and 
reaching to the sides of the throat ; • ventral fin 
very large, as long as tlie pectoral, and placed behimi 
it ; caudal rounded ; gill membrane seven rayed ; 
palate with sharp teeth. 

asper. Cuv, andVal. pi. 82. graudispitiis. GrifT. pi. 16. f. 1. 
Bembras Cuv, General form of Flatycephalus, but 
the head is only as broad as it is high ; pectoral fins 
rather small, and not much longer than the veiitrals ; 
which latter, as in Trachinus, are placed l)efore the 
pectorals ,* mouth horizont^ ; both jaws equal ; dorsal 
fins two ; tail rather lengthened ; caudal fin truncate ; 
velvet4ike teeth in the jaws, palatines, and vomer. 

B. Japoiiicus. Cuv. and Val. iv. 282 * pi. 


Family k COTTIDiE. Jinll-hcads, Milkrs Thumb. 

Ventral fins small, imperfect, generally of three, but 
never ihore than four, rays, and placed behind the pec- 
torals ; body naked, or with patches only of minute 
scales ; head large, broad, deprcssetl, armed witl) spines 
and tubercles ; mouth large : small teeth on the jaws and 
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vomer; but none oi^ the palate ; pectoral dns broad ; the 

lower r^ii simple ; dorsid fins generally two, either se- 
parated or united at their base ; gill membrane s&*rayed. 

HwMriTniPTEjius Cuv, Habit of Synanchia^, in the 
head, eyes, and pectoral fins ; but the mourn is ob- 
liquely horizontal, and the dorsal fin is divided into 
three portions ; the first falcate, or triangular ; the 
two others equal ; head depressed, with numerous 
sharp tubercles and fleshy palmated cirri ; ventral fin 
very small, of only one spinal, and three soft, rays ; 
anal lengthened ; caudal truncate ; palate furnished 
with small teeth. 

H. Americanus. Cuv. pi. 84. Griff. CiiV. pi. 53. f. :3. 

CoTTUs Linn. Body entirely naked ; dorsal fins two, 
distinct ; preoperculo armed with spines, 
gobio. Bl. pi .39. Yarr.l 56. Scorpius. Bl. pi. 40. Kleii. 
diciTaus.Til Mos. Tr. pi. 13. IVliss. iv. pi. 13. f. 2. 

Enophrys iS\o. Nape of the head contracted ; spines 
few ; orbits much elevatcjd, and surrounded with a 
bony lobe or plate, rendering the fore part of the 
head club-shaped ; dorsals distinct ; ventrid fins short, 
of tliree rays ; body naked ; caudal rounded. 

E. clavigcr. Cuv. aud VaL pL 79. fig. 2. 

Gvmnocantiius Sw. Ilesembliiig in general aspect the 
last^ but there are no upper orbits; spines of the 
head few, and naked ; ventral fins very long, and of 
three rays ; dorsals distinct ; the rays of the first 
naked on their terminal half (.^) ; caudid fin truncate. 

G. vcntralis. Cuv. and Val. iv. pi. 79. fig. !• 

IIemilkpidoti s Cuv. Body witli a few longitudinal 
bands of small scales under the common skin, the 
interstices of which are naked ; dorsal fins more or 
less united at their base ; veiitraJs of three rays, 
nearly as long as the pectorals. 

H. Tilcsil* Cuv. and Val.,iv. 276. pi. 

• The bpt'cic* hgureU by TilCbiu*, which M. Cuvier (jUute$ as the «wne ah 
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Family 5. AGONIDiK. . Mailed BuHheads. 

Body aSgolated, generally long and slender, resembling 
the Pipt*-fish or Syngnathidse, covered with mailed 
plates ;^ws prolonged, somewhat tubular; vomer with- 
out teeth ; ventral fins very small, of two rays. 

Agphidophorus Lac. Body ovate, oblong ; head thick, 
depressed, rather hroad ; the tip of the muzzle some- 
what recurved, and armed with two spines ; mouth 
beneath, lower jaw shortest, \Vith numerous slender 
cirri ; dorsal fins two, united at the base ; tail sud- 
denly attenuated. 

A. Europa-us. Yarr. i. 70. Bloch, pi. 39. 

Aoonus BL, Tilesius, Head narrower ; body linear, 
very long ; snout without spines ; mouth terminal, 
opening vertically ; dorsal fins united ; ventral of two 
rays. 

A. dodecaedrus. Til. Pe- kevigatus. Til.*I’etersb. Tr. ii. 
tersb. Tr. iv. pi. 1 3. pi. 14. 

rostratus. Ib. iv. pi. 14. Senegalcnsis. GriflT. pi. 53. 

fig. 1. 

HiPPocEPiiALUS Sw, Body shorter, irregularly ovate ; 
head small ; the nape much contracted ; dorsal fins 
two, remote, the first wdth strong spines ; caudal 
ovate, rounded; three rows of spinal processes on 
the sides. 

suporciliosus. Pall, Sp. dccagonus. Schn. pi. 27. 

Zool. vii. pi. 5. ‘ cjuadricornis. Cuv. pi. 80. 

('antiiibynchus Svo, Body very long, linear ; dorsal 
fin single, small, placed in tlie middle of the back, 
above the anal fin ; snout short, armed with two 
^ines ; mouth terminal ; plates on the body smooth ; 
ventral fins small, of three rays. 

C. rnonopterygius. Cuv. and VaL pi. 169. 


his H. Ttieni^ aiipears to me different , the first has only three rays to the 
▼ehtral, whereas the species figured by Cuvier is represented with five in 
his plate 85 
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Kimxj^y 6\ BLKNNID^. Blennm, 

Ventral fins very slender, thick, of not m 9 re t]pn two 
or thred' cylindrical rays *, enveloped in the common 
skin ; head thick, fat, obtuse ; lips thick^^^eshy ; 
^interior dorsal rays slender, flexible. 


1. SuBF^M. BLENKIN^E. 

Dorsal fin with a few spinous and many soft rayS. 

Blenntus Mouth small, all the teeth long, conic, 

equal, and compact, placed in a single row, and 
generally with a canine tooth on each*side. 

Blmnius proper, {fig. 81.) Dorsal fin geneially deeply 
emarginate, or cleft in the middle, 
having a palmated or fimbriated mem- 
branaceous crest over the eyes ; head 
thick, obtuse ; sndut truncate ; mouth 
very small. 

B. ocelhitus Bloch, pi. 167. fig. 1. 

Pholis Artedi. Resembling the last, 
but the dorsal fin very slightly emar- 
ginate ; no crests. 

1’. SmyincHsis, Cm. pi. 32*5. 

ChobPioffrit C'uv. (fig. 81 .) Oested, re- 
sembling Blennius ; but the bead is 


more prolonged ; the mouth large ; and the dotsU «nd'' 

• Excepting OiHtictpinathtu 
T 




VOIi. II. 



274 * CtASSIPlOATION OP ETC. 


anal fins united to die caudal ; branchial aperture 
sopall, spiraculated. 

C. Iloscianus. Cuv. pi. 327. (^r;. 82.) 

Blfuitrachus Nob. Head larj^e, prolonged, as in the 
last^ t)ut the lower jaw is longest, the mouth obliquely 
vertical ; the dorsal fin narrow and equal, and not 
uniti‘d to the caudal ; a strong canine in the lower 
jaw ; branchial aperture spiraculated. 

Omohranchus Khrenlierg.* Head obtuse, mouth small, 
as in lllennius ; branchial orifice above the base of 
the pectoral ; dorsal fin undivided ; crests generally 
wanting ; canine teeth very large, 
filarnontosus. Cuv. xi. 280. piinctatus. Cuv. 'si. 286. 
Dussumeri. Tb. 282. lascudatus. Khrenb. Ib. 287. 

breviceps. Ib. 28.3. anolius. lb. 288. 

grainniistes. Ib. 284. biocelliitus. Ib. 289. 

cyj)rinoides. lb. 286. 


Salahias Cuv. Numerous setaceous tqeth, very fine, 
delicate, and fle.xible at their roots ; with or without 
canine teeth ; head with crests. 


Pptrosci HCd llii ppoll . 
divided, ele- 
vatc'd in front ; 
branchial spi- 
racleasinOino- “**"• 
branchus ; a /. 
“ single series 
of small seta- 
ceous teeth.’' — 


8.S. ) Dorsal fin broad, nu- 


'V s:i / 




Bfipfff'll. t 

1\ mltratus. llllpp. Atl. 28. ancvlodon. 11). Neue \V. 
f. 1. ‘pi. l.f. 1. 

Salanuii Cuv, Muz/zle short, truncate ; dorsal tin high, 
deeply cleft ; canine teeth generally present, 
vcriuicularis. Cuv. xi. 296. ])crcophtbalraus. lb. pi. 328. 


* Sulisriiucntly cuIIchI Blenm’vhis Cuv. anU Val., and made to include 

l\'ti u3arfcs. 
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Mrpicthya Nob. Dorsal fin slightly or not at all eraar- 
ginate ; canine teeth generally wanting. 

Atlanticus. Cuv. xi. 322. niger. Cuv. xi. 
quadiipinnis. Rupp.28. 2. frontalis. Ib. 328. 

Seba?. Ib. p. 323. ruficauda. Ib. 328. 

castancus. Ib. 324. quadricorhis. Ib. S29< 

fasciatus. Ib. 324. variolatus ? Jb. 346. 

Cyclops, lb. 32. fraenatiLS, Ib. 342. 

Hupiscartes Nob. Body angnilliform ; dorsal low, sub- 
divided ; caudal fin not attached to the dorsal; ventral 
fins perfect, of three soft rays, and one sx)inous, fully 
developed ; mouth oblique, directed downwards. 

R. Alticus. C. V. xi. 337.^ 

Cirripectes'S oh. Body short; profile vertical; a semicircle 
of filaments round the nape; lieadcresttMl; dorsal high, 
and cleft in the middle ; representing Cirribarbus. 

C. variolosus. C. V. xi. 317. 

CHiROLOPniaf Noh. Body anguilliform, much com- 
pressed ; head crested, obtuse, profile rounded ; teeth 
as in Blennius, but smaller and shorter ; mouth 
oblique, rather wddc ; dorsal and anal fins of etpial 
breadth throughout ; the former attached to the cau- 
dal ; vcntruls very short, of three rays. 

r, Yarrellii. V. xi. 218. 


Cristiokps Cuv. Profile nearly ovate; dorsal fins two, 



• More than one species appears to be placed under this name ; tins type 
evidently rojjresrnts, or passes into, Offistofrnathus ; not liaviiif^ seeri it, I 
have followed M. Valenciennes in rctainiiiK it for the present in this genus : 
it is said to jump on the sea rocks like a lizard. 

t I have but little doubt of this being a sub-generic type, representing 
the Gunnell JBtennies, but its precise situation requires much investigation. 
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the first placed on the occiput, like a crest, and of 
three rays ; the second remote and detached from the 
tail. 

C. australis. C\ V. xi. 403. pi. 336. {fig. 84.) 


Myxodes Cuvier. 
Head elongated j 
muzzle pointed, 
projecting be- 
yond then Tllen- 
teeth as i hq 
nius, but 
nines. 

M. ocellatus. C. 
V. pi. 333. 

( fg. ) 



2. SuBiAM. ('LINlNyK. 


Dorsal fin with many spinous and few soft rays. 
'rHiPTEiiioioN Riiuio, Dorsal fiiis three**; head sorne- 
wliat produced. 

T. nasus. C. V'. xi. p. 409. pi. 338. 
(hiiNKTUAciii s N(^i. Chi ronecti form ; head sornewdiat 
pointed; mouth obliquely vertical, opening down- 
wards ; dorsal fijis two, low, the first triangular, of 
three rays. 

superciliosus. 111. pi. 168. pcrspiclllatus. C. V.\i.3T2. 
JIlkxa'opiiis Nob. Oviparous, anguilliform ; body 
lengthened, suh-cyliridr/eal ; dorsal and anal fins low 
and equal ; profile nearly rectilinear ; head crested ; 
teeth velvet-like, the exterior stro]\"est ; dorsal fin 
attached to the caudal, which is rounderl ; ventrals of 
throe rays, nearly as long as the pectorals, 
anguillans. ((.3inus, do. (\ V. xi. 35)0. ) 
viiriabilis. Half. (1810.) ( Cliniis. argentatus. C. V. xi.354. ) 

C i3]j«Ls ('uv. Teeth velvety, those in the front row 
scarcely, if at all, larger than the others ; body ovate ; 
dorsal fin of nearly equal breadth throughout, 
acuininatus. Ciiv. xi, cottoidcs. Ib. 368. 
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Labhiromus iVbft. Front row of the teeth strong, 
conic, and pointed, the hinder velvetty ; body thicker 
than in Clinus ; dorsal fin distinctly emarginate to- 
wards the caudal. 

L. gobio. C. V. xi. 395. Pcruvianus C. V. xi. 383. 

pectiiiifcr. Ib. 374. mlcrocirrhis. Ib. 384. 

cnpillatus. Ib. 377. ? guniguttatus. Ib, Sf. 

Delalandii. lb. 378. elcgans. lb. 388. 

linearis, lb. 371. ? littorcus. Ib. 389. 

variolosus. Ib. 381. latipennis. lb. 394. 


OpiiisoMus* Nob, Anguilliform, compressed, ventral 
fins excessively small, generally of one ray; dorsal 
fins entirely spinous.f 

O. gunncllus (Plonniusgunncllus. Idn. ) Yarrcll. i. 239. 
CiRuiiiBAUBus Cuv.(Jig.H6.) Head and mouth with nu- 
merous cirri ; bo- // f / / / 

dy sub-anguilli- 
form ; muzzle 
pointed ; lower 

jaw longer than' «■ ! / 

tlu* upper ; teeth ' .1 - 

velvety, the ^ 

er range a little 7 -:rr- 

larger ; ventral „,j ^ ^ 

fin of two rays ; 

dorsal fin' single, narrow, of nearly equal breadth ; 
spinous, with a few soft rays behind. 

(^irr. capcnsis. C. V. xit 406. pi. 337. (,/?//. 86.) 

Opistognathiis (7mp. J ( /fV/, 87.) Cieneral form of gia- 
larias ; heailr 
large, thick, 
very obtuse; 5 ^' 

eyes and , . • - ’ 

maxillaries ' 


• Gimnellus Auct. “ Nomina gencriraqnre ex Oraica vel lingua 

radicem non habent, rejicienda aunt.'* — IlUner, Prod. xvii. 

f This and the two next genera a{>f)car to represent the three aberrant 
sub-families, Opttisomus passing into the Zoarchinidtr. 

t The prolongation of theinaxillarieH renders this a beautiful representa* 
tion of Thryua, These three last genera scorn to represent subfamilies. 

T 3 
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very large ; the latter prolonged behind into % sort 
of flat moustache ; ventral fins with three external 
rays. 

Sonncratti. Cuv. and Val. nigromarginatus.^ Hiipp. 
xi. 495. Atl. 28. 4. ♦ (/p. 87.) 

Family 7. GOBIDiE. Gobies. 

Ventnil fins perfect, very close, and generally united, 
of several branched rays. 

1. SuBFAM. GOBIANiE. 

Body slimy ; the head large and depressed ; the sides 
fat and gibbous ; ventral fins entirely united into a 
funnel ; dorsal rays setaceous and flexible ; eyes ap- 
proximating ; size small. 

Gobi us proper. Caudal fin rounded, rarely lanceolate ; 
ventral fins completely united into a concave disk ; 
dorsal fins two, distinct ; lower jaw longest ; Europe. 

G. nigcT Auct. Joxzo. Bl. pi. 107. fig. 3. 
Sicydit/m Val. llesembling Gobius, but the ventral 
tins adhere almost equally on all sides, so as to form 
a basin ; jaws with a range of flexible, equal, serrated 
teeth. 



S. cyanoccpbaliim. Cuv. Val. xii. pi. 352. 88.) 

OoNKuioDEs Sw. Habit of the last, but the dorsal 


• Di8Linfi;ui8ho(l from SonncrtttfL accortVmg to Riippcl). by having four 
instead of throe external rayfc to the ventrals ; a character which appears 
to me of the highest importance. M. Riiptaill also states the gill membrane 
to be of three rays only, whereas that of the former is stated to be six. 
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fin is single^ narrow, and extends the whole length 
of tlie body, which is much more lengthened. 

G. BroussonctiL Gritt*. Cuv. pi. 38. fig. 2. 

TbypaItchena Cf/fK Bodyanguilliform ; dorsal fin single, 
narrow, and united to the caudal, which is short and 
rounded ; branchial opening very narrow ; under jaw ? 
longest ; eyes minute. 



AmbIjYopi's Ciw.’* Body anguilliform ; dorsal, anal, and 
caudal fins united, the latter very long and lan- 
ceolate ; all the rays soft and branched ; mouth nearly 
vertical ; lower jaw longest, with a few long, dis- 
tant, curved teeth ; eyes very minute, and almost 
hid in the skin ; Imlia, 



rubicunda. Hamilt. pi. 5 . 9. llennannianus. Cuv. 90). 
ScABTKiiAos Sw. Body long, eel-like, destitute of 
scales ; dorsal fins two, the second and anal very 
long, hut not united to the caudal, which is laigc and 

* since the Synopsig was printed, where this typo is called Psflospma 
the 12th vol. of Cuvier and Valenciennes’s work has appeared, where it is 
named Amblyopus. 

T 4 
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lanceolate ; pectorals with their base neither pedun-< 
culated nor scaled. 

St*, viridis. ILun. jil. .‘32. fig. 12. chrysophthalmus. Ib.pl. 37. 
culliunis, Ih. pi. 5. fig. 10. fig. 10. 

Periophthalmus Sch. General form of Scartelaos, but 
covered with scales ; dorsal fins two, remote ; the 
firsts high and very short ; pectoral fins with a pe- 
dunculated^ base, covered with scales ; eyes small, 
very close, with a lid at their inferior edge, and 
capable of being elevated ; gill aperture remarkably 
small ; ventral fins sometimes slightly divided ; 
caudal obliquely oval, obtuse. 

Plinianus. TIamilt. pi. l.‘J. 1,3. Freyeincttii. Griff, pL 38. 
d-radiatus. lb.pl. 2. fig. 14. fig. .3. 

7-radiatus. lb. p. 46. Ichlosseri. Pall. Spcc.pl. 1. 

13-radiatus. lb. p. 48. fig. 1 — 4. 

2. SiTBFAM. CALLIONYMlNyE. 

Head and body depressed ; ventrals distinct, very large. 

CALLioNYMirs Lhiu, Branchial aperture very small, 
as in the eel ; gill-covers elongated and spined ; head 
very much depressed ; eyes approximating ; oper- 
culum armed with a prominent lx)ny spine, often 
cuspidate ; ventral fins very large, distinct, and 
placed before the pectorals, which are smaller ; 
dorsal fins two, sometimes miicli elevated ; mouth 
small, protractile ; jaws with small crowded teeth. 

C. lyra. pi. 161, 

Vlatuptvra K. and Van H. Habit of Callionymus ; 
dorsal fins two, distinct ; ventral ftn.s broad and 
distinct ; branchial aperture wide ; mouth small ; 
scales broad ; head short, depressed. India. 

P. mclonaccphala K. Jl. trigDiiocephala. K. H. 

Trichonotus Sch. Resembling the last ; but the dorsal 
fin 'Is single, and corresponds to the anal, which is 
long ; the two first rays of the dorsal are extended 
into long bristles ; the branchial aperture large. 

T. setigeris. Bl. Schneider, pi. 39. 
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3. Sum’AM. ELEOTRINiE. 

General character oi* the last, but the ventrals are not 

united, and the shortest rays are in front. 

Astkboptkryx RfippelL Small, ovate, fusiform, com- 
pressed ; scales large, crenated ; dorsal fins two, 
the first very high and falcate; ventral fins very 
long ; the outer rays (?) the longest ; mouth hori- 
zontal, moderate, with a single row of conic teeth ; 
no lateral line or anal appendage ; head compressed, 
covered with scales. ^ 

A. sumipunctatus. Uuppw> Atl. i. pi. 34. fig. 4. 

Eleothis Gronov. (ieneral structure of Gohius ; but 
the ventral fins moderatt* ; dorsal fins two, the first 
with flexible spines ; eyes remote. 

Siculus. S\v. App. niger. I’rcy. Atl. pi. 6*0. fig. 2.* 

Rupeelia Sw. General habit of Gobius ; ventral 
fins united ; head thick, fat, obtuse, covered with 
fleshy cirri or filaments ; eyes vertical ; lower jaw 
directed upwards, and longer than the upper ; mouth 
vertical ; representing Uranoscopus, iSic. 

11. ecliinoccpliafa. Ulipp. Atl. i. pi. 34. fig. 3. 


CoMEPiionus Lac, 1 )or sal fins two ; ventrals wanting ; 
muzzle oblong, broad, and depressed ; pectorals very 
long ; gill opening large, with seven rays. 



* If the Scicena macrolepidota and vutculata of IJlorh, pi. 298, 2!l9, fig. 2, 
placed hereby (’uvier, are rorreetly represented, they do not, I think, be- 
long to this genus ; because the ventral finsMire drawn as in ordinary Ashes, 
that is, with the longest rays in front, whereas, in KteotrU^ those in front 
are the shortest. 
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Family 8. BATRACHIDiE. Blcnny Bullheads. 

Head broader than the body, obtuse, depressed, fleshy, 
with slender appendages or cirri, and a few concealetl 
prickles on the gills, but without distinct spines or 
bony tubercles; scales small, Regular, but sometimes 
embedded in the skin, and not visible externally ; pec- 
torals broad, obtuse, not pedunculated ; branchial aper- 
ture narrow or spiraculated ; ventral fins very small, 
with two to three round rays ; all the fins enveloped 
in the comn;on skin of the body ; operculum with a 
few small concealed prickles ; mouth wide, but not 
vertical ; caudal rounded. • 

Batuaciius //«/*. Head broader than the body, which 
is covered with minute scales and short slender cirri ; 
dorsal fins two ; the first short, triangular, and 
spinous ; ventral fins thick, two-rayed, 

Dussumieri. Cuv. pi. 867. 

Amphichtiiys Sw. Body widiout visible scales; dorsal 
fin single ; ventral fin pointed, of two thick and short 
rays ; in each jaw a single row of teeth, irregular 
in size, straggling, and very oBtuse, those at the tip 
of the lower jaw sharp and incurved, 

. rubigenes. Sw. Appendix. 


Family 9- CllIRIDih:. 

All the dorsal rays slendi^r ; body compressed, with 
ventrals distinct ; several lateral lines formed of series 
of pores on the sides. 

Caiiit's Stcller. Body rather lengthened ; scales cili- 
ated ; head small, unamied ; mouth slightly cleft ; 
teeth small, unequal, conical ; dorsal fin single, ex- 
tending the whole length of the back ; the spines very 

<C 

♦ This doflnition will separate this (troup from those which, from having 
the pectorals pi'duni'uUted, arc arranged with the Lophuia:: there is, indeed, 
a strong resemblance between Hie two, but this is at once explained by the 
analogous reprcfiontation they give of each other. They all, however, to^ 
quire a thorough revision. 
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delicate ; sides of the body with several rows of 
pores ; head crested, as in Blennius ; ventral fins 
distinct, of five soft rays. 

L. lagocephalus. Pall, Mem. Ac. Pet. xu 1810 . 

Family id. ZOAllCHIDiE. 

Anguilliforrn ; dorsal, caudal, and anal fins united ; the 

rays Soft. 

ZoAiiciius Cuv. Ventral fins very small, nearly obsolete, 
of three rays ; jaws with a single row of conical teeth, 
and several in front ; but none on the palate. 

Z. viviparus. 151. pi. 72. 

Anaiwiiiioiias * Linn. No ventral fins ; palate and 
vomer witli strong bony tuliercles, and small enamelled 
teeth ; the cutting teeth, however, are long and 
pointed ; mouth wide ; body slimy. 

A. lupus. Bl. pi. 74. AV leopardus. Spix. pi. 51. 


OiiDEn II, MALACOPTERIGES. Soft^rayed 
Fishes. 

The rays of the dorsal fin soft, articulated, and branched. 

Family 1. SALMONIDjE. Salmon, 

Body compressed, symmetrical, covered with scales ; 
fins naked ; the membrane sub-o})aque ; the rays soft. 

1. Sijbfam. CYPUINd3. The Carps. 

Dorsal fin single, generally in the centre of the back ; 
mouth small, without teeth, but strong ones are placed 
in die pharynx ; tongue smooth ; scales generally large. 

Cypbtnus Linn. Lips moderately thick, but neither 
plaited nor crenated ; the two first, or anterior dorsal 
rays spinous, and sometimes serrated. 

Cyprinus Linn. Jaws of equal length ; the mouth 
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without barbds or cirri ; the clors^ fin lengthened ; 
the spines serrated. 

C. carpis. Bl. pi. If?. 

Barbua. Dorsal fin short, nearly triangular ; the spine 
sometimes serrated ; the mouth with distinct barbels ; 
the jaws nearly equal. 

B. vulgaris. Bl. pi 18. intermciUiis. ttiipp. Nil. 8. 

pi. i. f. ‘2. 

S^ihnnphasia Sw. Body lengthened ; lips rather thin ; 
mouth wide ; the jaws equal ; the lip of the upjjer 
recurved ; dorsal fins small, placed near the caudal, 
and just above the anal, which latter is lengthened ; 
ventral fin very small, central, with a lanceolate ap- 
pendage ; pectoral fin large, pointed, 
oblonga. Sw. Ham. fig. 76. elongata. Gray. Ind. Zool. 

( Cyp, hncaila). ( Cyp. rora), 

Catastomus. Lips very thick, tuberculatcd, plaited, or 
crenated ; dorsal spines simple, without serratures. 

Lahio (/Uv. Lips crenated ; lower jaw shortest ; barbels 
or cirri either very short or wanting ; dorsal and ven- 
tral generally long. 

L. filainentosus. Sw. Ilatri. fi^. 84. (^NantHn(i). 

Lahwbai'bufi lliipp. Lips excessively thick, the under 
one short, fleshy, and hanging downwanl ; upper lip 
with barbels ; anal fin largest. 

L. nidgia. Riipp. Nil. 3. pi. 2. f. 8. 

Catastomus Le Sueur. ^Botli lips very thick, and 
plaited, the lower hanging downwards ; mouth very 
small, placed beneath the snout ; f.irri or barbels 
entirely wanting ; anal tin without a lanceolate ap- 
pendage * at the base. 

C. communis /.« Am. Bostonienses. Ib. pl.24. 

Tr. i. pi. 2.5. aiireolus. lb. pi. 23. 

gibbosus. Ib. i. pi. 29. Aberrant. 

raacrolepidotus. lb. pi. 30. cyprinus. Ib. pi. 26. 
Dusquesnii. lb. 27. elongatus. Ib. 28. 

* This proccHfi, common to the Indian type, is neither mentioned nor 

delincatotl by T.c Sueur as existing in any of those here quoted Orom bit 

IMper on this genus. 
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Chedrus Sw. «]^ws equal ; lips tuberculated ; dorsal 
tin placed very near to the caudal. 

C, Grayii. Sw. Gray, Iiid. ZooL pi. 2. f. 3. 

Leuciscits Klein. Lips generally thin^ never crenated ; 
dorsal and anal tins without spines. 

Chela Ham. Mouth sinall^ opening vertically ; dorsal 
• fin placed close to the caudal ; ventral tins with the 
first ray considerably lengthened ; anal fin very long. 

G. anastonia. Gray, In»l. Zoul. 

Esomnfi Sw. Cirri considerably developed, longer than 
the head ; dorsal fin placed near the caudal, and o])- 
Iiosite to '♦the anal; ventral fin central; lower jaw 
longest ; mouth obliquely vertical. 

K. vittatiis. Sw. Flam. f. 88. (^Dnuruft). 

Lear hr US' Klein. Blraks'. Dorsal fin central, placed 
inU'rniediate betwc'en the ventral and anal ; mouth 
destitutt? of cirri ; caudal d(‘eply forked. 

L. all)iiriius. J51, ])1. 8. f. *1. c;rruloiis. Yarr. i. 

phoximis. 11). ])1. 8. f. 5. iancastrcnsis. 11). i. 355. 

cry throphthuliiius. 1 b. pi. 1 . 

Tinra Willoughby. 7\nirh. Mouth small ; lips rather 
fleshy ; dorsal tins! central, placed just above the ven- 
tral ; cirri small, or wanting. 

T. Iciu-iscus. 111. pi. 97. ruliliis. Ill, pi. L'. 

t’cph.'iliis. 11). pi. (>. dobiila. lb. j)l. 5. 

coinnmnis. Ib, pi. 14. gobio Linn. Jb. pi. 8. f. 2. 

idiis, Ib. 3d. 

Ahrami.s CUiv. Brvuuis. lleseiribles the last, but tlie 
body is broader, and the anal fin is much lengthened ; 
caudal tin large, deeply forked. 

Braina. Bl. i*]. 1;-. Gangeticiis. Ilatii. f. 93. 

Gonokh vN(’iii s (r?u)u. Hody linear, elongated ; heatl 
rather lengthened, and both covered with scales ; 
mouth small, without teeth ; placed beneath the 
muzzle, w'hich is much advanced ; lower jav: con- 
siderably shorter ; dorsal fin placed near the caudal, 
and just above the ventral. 

G. cMiicnsis, Gron. Zoop. pi. 10. f. 2. 
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Ebytiibinus Gronovius. Body oblong, sub-cylindrical, 
or very slightly compressed ; the scales large and 
strong, but deciduous ; head round, obtuse ; the bones 
of great hardness, but without scales, those on the 
cheeks rough ; mouth very large ; jaws armed with 
a row of formidable conic teeth, alternately small 
and large, while others on the palate, &c. are numer- 
ous and small; dorsal fin single, central, quadrangular ; 
ventral placed beneath it ; pectoral and anal of equal 
size, and ovate ; caudal broad and rounded : rivers 
of Tropical America : representing Saurus among the 
freshwater fishes. 

i 

E. salvus. Agjiss. Pis. Braz. microcephalus. Agass. lb. 
p. 41. pi. 44. 

uiiit.Tniatu.s5]p2\r. Tb.pl. 19. Brazilionsis. Si)ix, pi. 20. 

^nacrodon. Agass. lb. pi. 1 8. 

Synofhia* Gronov. General form and structure of 
l^aiirida, hot there is no second adepoise dorsal ,* 
ventral fin moderate, placed beneath the dorsal. 

S. Gronovianus. Sw. Gro. Zoop. pi. 7.. f 1. 

2, SuBFAM. SALMON INyK. Salmon. 

Dorsal fins two f, the second ailipose ; body with com- 
pact scales ; jaws generally well furnished with teeth. 

Senis Cnv. Body lengthened, cylindrical, somewhat 
anguillil’orm, covered with very large osseous scales ; 
head depressed, naked ; the plates bony and corru- 
gated ; mouth large, traiv^verse ; eyes placed near the 
crown ; teeth strong, acute ; dorsal fin long, placed 
close to the caudal, and above the anal ; ventral very 
small, nearest the caudal; anal half the lengtli of 
the dorsal ; caudal small, round. 

S. gigas Cuv. Spix, pi. 10'. 

Clnplmdia Sw. Mouth and teeth small ; anal fin longer 

♦ M. Cuvier has rojerted this Kt^nus aitopothcr, because he believes that 
the specimen upon which Gronovius founded ti)c genus, and from which 
his dgure is taken, is i)ut a Salmthsaurns. 

f Except in Stuiis, y/Uich, from the backward position of its dorsal fin^ 
limy possibly belong to tlm EsocirtiVt or pikes. 
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than the dorsal ; ventral fin nearest the head ; vent 
central. 

C. niloticus. Riipp. Kish of the Nile, i. pi. 3. f. 2. 

Sai^aio Linn. All the internal parts of the mouth 
arinecl with small teeth ; gill-membrane of seven rays ; 
body lengthened, fusiform ; the belly never serrated ; 
mouth usually cleft beyond the eyes. 

MaUAitua Cuv. Body linear, rather lengthened ; lower 
jaw longest ; teeth on the jaws, palate, and tongue ; 
pectoral fins rounded ; caudal forked ; ventral fin 
nearly central, placed beneath the first dorsal ; anal 
fin lengthened. 

31. Grcrnlandicus. 131. 381. f. 1. 

Corpgonm * Artedi. Body ovate, lanceolate ; head and 
mouth small, the latter not cleft to the eye ; the 
aperture oblicpie ; teeth minute, sometimes wanting ; 
ventral fin beneath the dorsal. 

C\ inanvna. Bl. 27. C. maraMiuIa. Jard. i. 3. pL I. 

Aryentina Linn. Body semi-transparent ; mouth small, 
transverse ; tongue and vomer furnished with teeth ; 
tliose on the former stronger, and hooked ; gills six- 
rayed. 

A. sphyrn?na Linn. 

Sa/mo Linn. Body ovate, lanceolate ; mouth horizon- 
tally cleft ; the lower jaw, in the males, curved up- 
wards ; jaws, and all the interior parts of the mouth, 
anned with pointed tc‘eth ; angle of the mouth ex- 
tending even to, or behind, the eye ; ventral fin 
rather l)ehind the anterior base of the first dorsal. 

Sjilmo solar. Bl. pi. 20. epcrlanus. Bl. 28. f. 2. 

Laurida Arist. Body rather linear, cylindrical, covert*d 
with hard and sometimes carinated scales ; mouth 
enormous, cleft far behind the eyes, which arc small, 
sub- vertical, and placed close to the tip of the Lnout ; 


* Will not sovcral of the llrazilian salmuii, as .inodus Spix, Ac , betunr* 
to thiii group y 
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teeth numerous, remote, slender, acute, and of unequal 
lengths ; ventral fins very large ; pectorals small. 

L. Mcditerranea Sw. ( I. semifasciata. HI. 384. f. 1 . 

p. 246. fitj. 48.) conirostra. Spix, pi. 43. 

f(i‘taiis. 1*11, .384. f. 2. intermedia. Ih. 44. 

tumhel. Tl>. 4.30. mimita Le Sueur. ( Vnl. /. 

truneata. Spix, pi. 45. p. 247. Ji(j. 50.). 

Triurntf Sw. General habit of Laurida ; body semi- 
transparent ; eyes very small ; head ser])erit-like ; 
pectorals large and falcate ; caudal ending in three 
points. 

T. microeepliahis. lliissell, pi. 1^71 • 

Harpadon Le Sueur. Jlcsembling Laurida and Triurus, 
but sonu! of the teeth are barbed at their points ; the 
ventral fin is immediately under the pectoral, which 
latter is moderately large and pointed ; caudal lunate. 

11, lulcrops 1a‘ Sueur ( / o/. /. 40. ) 

Aulopuit*^ ( ’uv. ^ Jlody somewhat lengthened ; eyes very 
large ; head, before tlie eyes, bony ; the sides and the 
body covered with large scales ; mouth wide, oblique ; 
lower jaw longest, margined by a row of very small 
equal acute teeth directed backwards ; first’dorsal lin 
central, large, high, falcate, Io\vest in the middle ; 
the two first rays very long, and ending in filaments ; 
adipose dorsal above the anal ; ventral fin large, 
commencing just behind the pectoral, and on a line 
with the dorsal ; tail deeply forked, the basal half 
covered wdth minute scajes ; pectoral small. 

Auli)piis fihiTiientobUs. j- 

Characim:s Artrdi. Tongue smootl\; mouth small 
short, obtuse, cleft obliquely ; the upper jaw often 
simiated in the middle ; gill-membrane four, rarely 
five, rayed ; body generally short, broa<l ; the belly 

* l 8U!»pp(’t that this, with the foreKMing sub-petipm Laurida, Triurus, 
.ind Ilcrpadm, may constitute a natural proiip ot’ hiplier valiiP than what 
they nij-w a))pear: \X S mi is really holonps to tlio F.sochin\ then the Lnurina 
in.iy oppupy itn .station in the sub-riuuily ot Sahuoniiuc. 

+ T think this ti^h, whirh I desrnhe.l from a fresh speeitnon in Sicily, ig 
the Aid vp us of Cuvier, but iiis ilcscription is not suflicicntly explicit. It 
certainly has an am.loj'y to, but has none of the true characters of, Gadus. 
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mostly carinated^ and sometimes serrated. Rivers of 
America. 

Cynodon Spix. Moutli enormously large, oblique ; both 
jaws armed with sharp, distinct, and unequal teeth ; 
first, dorsal fin placed more or less backward, and op- 
posite to the commencement of the anal, which is 
very long ; ventral fin minute ; eyes close to the top 
of the muzzle j lower jaw longest. 

C. gibbus. S|iix and Agiiss. pi. 27. vulpinus. Ib.^7. 

Chahacinus Artedi. f Body oblong-ovate ; head ob- 
tuse ; upper jaw sinuated in the middle on each side ; 
the lower weaker, and both with the palate armed, 
by pointed or tricuspidate teetli ; beUy smooth ; first 
dorsal fin central ; scales large. 

C, gibbosus. Gronov. pi. 1. fig. 4. Aniazoniciis. Spix, pi. 35. 

Anodus Spix. Body more slender ; resembling the last, 
but the mouth is without teeth, 

A. cbnigatiis. Sp. andAg. pl.40, macrophthalrnus, Bl. 380. 

latior. lb. pi. 41. ( Salino edentatus Bt') 

* Lips fleshy. Prochilosus Agassiz. 

P. argenteus. Spi», pi. 38. nigricans, lb. 39. 

Curimatus Cuv. General aspect of Anodus ; but the 
upper jaw is not sinuated, and in both there is a sipgle 
row of teeth, either simple or bifid. 

C. fiisciatus. Bl. 379. leporinus. Spix, pi. 37. 

Spixii Sw. Spix, pi. 3fi. (Leporinus 9- fiisciatus 

Serrasalmo Lac. Body shoi't, broad, thick, somewhat 
rhomboid ; head, moutli, and fins as in Characinhs ; 
but the undeij jaw is much thicker, the teeth stronger, 
and the belly serrated, in front of which there is ge- 
nerally a short spine ; first dorsal fin between the 
ventral and anal ; the latter lengtliened. 

S. aureus. Spix, pi. 29. ferox Sw. Spix, pi. 28. 
nigricans. lb. 30. bideus. lb. pi. 32. 

Tetragonopterus Artedi. Resembling Serrasalmo in all 

+ Coifnccted to Cynodon gibbus hy Characinus gibbosus Svr, 

VOIi. II, u 
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but having the first dorsal immediately above the 
ventralsj and the belly sometimes smooth. 

T. aurcos. Spix, pi. 31. chalceus. * Ib. pi. 33. f. 1. 

Gasteropvlicus Bl. Head and mouth directed upwards ; 
body compressed, very broad at the belly, which is 
sharp ; the first dorsal short, triangular, placed half- 
way between the pectoral and the caudal ; anal fin 
long ; ventral very small, close to the anal ; tail forked ; 
teeth strong : representing Pristogaster. 

G. stornicla, Bloch, pi. 97. f. 3. 

Chalceus Spix.* Body elongated from the pectoral fin, 
which is considerably lengthened and pointed; mouth, 
teeth, and the situation of the first dorsal as in Serra- 
salmo ; belly prominent, smooth. 

C. anjjTulutiis. Spix ami Agass. pi. 34. 

Vidhueva Cuv. Body oblong, lanceolate ; belly carinated ; 
mouth small ; teeth minute ; nostrils single ; pectoral 
fins rather lengthened, pointed ; first dorsal interme- 
diate between the ventral and anal; the latter very long. 
P. argentinns. B1.382. f. 1. biinaculatus. BI.382. f. 
ntiiiruiculatus. Ib.381. f.3. inclanurus. lb. 381. f. 2, 

XiPiiosTOMi'S Spix. Body oblong, lanceolate ; jaws 
more or loss lengthened ; tlie upper considerably an- 
^ulated towards the gape, and both armed with sharp 
unequal teeth. 

Hydrocyov Cuv. Resemhliiig Piahiicus in its fins ; but 
the jaws are produced, .the upper strongly atigulated, 
and both furnished with acute unequal teeth ; the 
mouth is cleft in ati horizontal direction, as in the 
true salmons ; anal fin very long. 

H. falcatus. Bl. 385. 

XlplKustoma Spix. Body nearly linear ; scales hard, 
carinated ; jaws considerably prolonged and pointed, 
the upper one longest ; anal fin *short, triangular ; 

• l introducp this snpuosed typo from having previously mentioned it, 

tint it appearn to me to he no other than an aberrant species of Piabucu$, 

connecting this latter with Gasterupclicm. 
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ventral fin rather before the first dorsal ; jaws mar- 
gined by a row of small^ equals and acute teeth point- 
ing backwards ; caudal lunate. 

X. C-uvicrii. Spix and Agass. pi. 42. 

MoRMVRYNCHtJs Sw.* Cuv. IJotly ovate ; the head and 
snout considerably produced and narrowed ; mouth 
terminal^ very small, opening in a vertical direction, 
and remote from the eyes ; chin protuberant and 
terminal; first dorsal fin central, ^placed between the 
pectoral and ventral. 

M, Gronoveii Suk Gronov. Zouph. pi. 7. f. 2. 

Sternoptyx Herm. Body short, broad, excessively thin 
and sub-pellucid ; head and eyes very large ; mouth 
deep, vertical ; ventral fins nearly obsolete, with a 
spine in front; dorsal single, in the middle of the back, 
with an osseous crest in front ; anal fin long. 

S. Ilcrmanniana. Cuv. Rege An. pi. 13. f, 1. 

3. SuBFAM. CLIJPIN.®. Herringn, 

Porsal fin single, central ; mouth small, oblique ; lips 
very thin ; teeth minute, or none ; body compressed ; 
aperture of the gills very large ; scales large, deciduous. 

OsxEooLossuM. Ventral fin long, united to the caudal. 

Osteogh^jfum Vaudel. Body oblong, dinear, greatly 
compressed ; mouth excessively large, obliquely ver- 
tical, armed with numerous small, acute, and equal 
teeth ; chin with two cirri : eyes close to the snout ; 
dorsal fin slightly separated (?) from the caudal anrl 
anal, which are united; tongue osseous, covered with 
small, straight, and truncated teeth, 

O. blcirrliusum. Spix and Agass. pi. 25. 

Notopterxis Lac. Ventral fins minute ; anal very long, 
united to the caudal, and occupying three-fourths of 
the length of the body ; dorsal fin small, nearly cen- 

* This U the Anastomui of Cuv. ; but that name had been previously bc- 

atovved by I .ainarck ui>oit a well-known genua of land ahella; the aimilarity 

of the mouth to that of Mormyna inducei me to suggest the above name. 

u 2 
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tral, and placed beneath the anal ; gill-membrane of 
a single strong osseous ray. 

N. cyniirus. Schn. pi. 426. 

Trichosoma Sw. Ventral fin large, placed beneath the 
do^l; pectoral very small, jdaced immediately beneath 
a fascicle of six detached setiform processes, which are 
greatly lengthen€*d ; tail considerably longer than the 
body, margined beneath by a long narrow anal fin, which 
unites to the bas« of *ihe caudal ; belly serrated; head 
and mouth as in Eiigraulis. 

Tr. Hamiltonii. Gray, Ind. Zool. i. pi. 85. f. 3. 

Elops. Jaws and palate provided with distinct teeth, 
or with tooth-like processes on the edges of the 
maxillaries. 

SetipinnaSw. Pectoral fins largo, the first ray extended 
into a very long naked filament ; belly very short, 
serrated ; ventrals small ; tiiil very long, borefered 
beneath by the ventral fin, which tt-rminates just 
before the base of the caudal ; dorsal nearest the head ; 
caudal forked ; mouth excessively wide, opening rather 
vertically as in Osteoglossum ; eyes close to the snout ; 
jaws margined with small teeth. 

truncata Ham. ]>. 241. megalura Sw. Ib. p. 240. 
f. 72. ( CL pham. ) 

Elops Linn. '^Body oblong, lanceolate, but very little 
compressed ; belly rounded, smooth ; mouth large, 
opening horizontally ; j§ws, tongue, and palate armed 
with numerous teeth, which are either sharp or 
rounded ; dorsal and anal fins short ; ventral placed 
under the dorsal. 

* Palatine teeth sharp. Elops. 

£1. saurus. 131. 393* f. 1. Indieus. Russ. pi. 179. 

• • Palatine teeth blunt. Bulirinus. 

Rut. glossodontus. lilipp. All. ii. pi. 30. fig. 3. 

Me^lops Lac. Mouth small, nearly sub-vertical, as 
in CUupca ; body but slightly compressed ; belly 
rounded, smooth ; jaws and palate furnished with 
numerous close-set sharp teeth ; dorsal fin central. 
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falcate^ the last rays prolonged into filaments; anal 
fin rather lengthened^ falcate. 

M. cyprinoides. Bl. 403. filamentosus. Russ. pi. 203. 

Engraulu C. Mouth very large, opening horizontally, 
and placed beneatli the snout, which is rather pointed, 
and projects over the under jaw ; maxillaries consi- 
derably prolonged, and anned with acute tooth-like 
processes at their edges, and often with numerous 
close-set teeth, both on the jaws and palatO •; belly 
either smooth or serrated ; dorsal between the ventral 
and anal fins. * 

eiicrasicblorus. BI. 302. albus. Russ. pi. 187. {Nattoo.) 

Clupea Linn. jMouth small, the teeth almost imper- 
ceptible, or entirely wanting ; maxillaries short, their 
extremities broad, and the margin curved'; belly 
always compressed, carinated, and generally ser- 
rated. 

Thrysaa Cuv. General aspect of the anchovy (En- 
graulis), but the l)ody is broader, the mouth enormous, 
and opening almost vertically ; jaws even; eyes placed 
close to the tip of the muzzle ; ventral fin minute ; 
anal fin very long. 

Til. megastoma. Russ. ii. llamiltonii. Gray. Ind. Zool. 
pi. 190. sub-spinosa. Ih. pi. 189. 

Cuvierii Sii\ Ib. pi. 194. malabaricus. Bl. 432. 

ChatcRssuft Cuv. Mouth small, without teeth ; the 
.upper jaw usually longer' than the lower ; belly com- 
pressed, carinated, and serrated ; dorsal fin central ; 
the hist ray prolongeil into a lengthened filament. 

C. nasus. Bl, 439. f. 1. 

Clupp.n Linn. Mouth very small, obliquely vertical ; 
teeth very minute or none ; jaws nearly equal, the 
ujiper sometimes notched ; belly always carinated, and 
sometimes serrated ; dorsal fin placed over the Ventral, 
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which latter is nearly as large as the pectoral ; anal 
fin moderate. . 

C. harenguM BI. pi. 29. f. 1. finta. Yurrell* ii. p. 191. 
Leach li. Yarrell, ii. p. 117. communis. Ib. ii. 136. 
auro-vittata* Sw. Ap. 

PUitygnstcr Sw. General form of the herrings (Clupea), 
but the ventral fins are almost obsolete ; dorsal fin 
placed between the ventral and anal, which last is 
very long; mouth sub- vertical ; belly serrated. 

X^l. Africaniis. Bl. 407. ^ parva. Gray, Ind. Zool. ii. 

uicgaloptorus. Russ. pi. 191. pi. f. 3. 
amnis. Gray, Tnd. Zool. Tndiciis. Russ. pi. 192. 

Prhtogaster C. Mouth completely vertical ; ventral fin 
entirely W’anting ; belly prominent, carinated, and ser- 
rated ; dorsal fin very small ; anal considerably 
k'ngthened. 

Xndicus. Russ. pi. ^193. Martii. Spix and Agass. pi. 24. 

CoRicA ITam, Size very small ; general a.spect of the 
herrings ; body diaphanous, brilliant silvery ; the 
ribs discernible through the integuments ; the bones 
green ; mouth completely vertical, “ «losceiiding in a 
straight line from the extremity of the head jaws 
without teeth, not protractile ; lips scarcely ])ercep- 
tible ; hut two oblong flat hones, hanging perpendi- 
cularly, represent the upper lip ; vent behind the 
middle ; belly carinated and serrated ; anal fins two, 
the second small, and of about four rays ; dorsal 
central, placed between the ventral and the first anal.* 
C. argentata Sw. Ham. p. 253. ( Solwma. ) 

CuiTiocBNTRiJs Ciiv. Body compressed, eldngatcd, 
and naked, or without scales ; the belly sharp or 
carinated, and serrated with small fibres;*'t mouth 

* The above characteri arc taken from Dr. Hamilton (Oang. Fishcsi, 
: the diaphanous atrurture of thi« singular fl«h, ita excenalve thin- 
nec8, its^verticaL mouth, &c , all ahow it« analogy to Sternoptyx as a chiro. 
ncctiform ty]>e ; but in which of the divittions of the Cluphue it naturally 
enters, can only, at present, be conjectured. 

t The most cxtraortiiiiary character of this remarkable fish is not noticed 
by Cuvier. It is the only one fVi its tuiuily that is entirety destitute of scales \ 
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large, oblique ; jaws with a row of strong conic 
teeth, three on the under jaw, and four * on the 
upper, remarkably long ; dorsal fi# short, unequally 
triangular, placed near the caudal ; anal fin long, 
commencing under the dorsal ; ventral ‘ fins remark- 
ably small, placed half-way between the pectoral and 
the anal ; pectoral fin large, strong, with a lanceolate 
process at the base. 

C. iiiidus Sw. Ruiisell, pi. 190. 

Hyodon Le Sheur. Body hcrring-shaiHjd, but broadest 
towards the tail ; belly not carinatcdt ; snout very 
short, obtuse ; mouth moderate ; intermaxillaries 
short, articulated with the maxillaries, and both very 
narrow; all the inner parts of the mouth furnished 
with numerous close set unequal conic teeth ; dorsal 
fin near to the caudal ; anal fin commencing in a line 
with it, and long; ventral in the iniddle.^ — Le Sueur. 
(See Vol. \.fiy. fil.) 

11. tergisus. Am. Tr. i. 3GG. codalis. jl). i. 367., pi. 14. 

Odontoynathus Lac. No ventral fins ; body herring- 
shapeij^ greatly compressed ; the belly sharply cari- 
nated, and dentated ; anal fin very long and low, 
more than one half tlie length of the whole body ; 
dorsal minute, placed near the caudal ; maxillaries 
X)rolonged a little into a point, and armed with small 
teeth directed forwards ; mouth vertical ; affinities 
and rank uncertain. 

O. aciileatus. Lac, ii. pi. 7. f. 2. 


and Dr. RupkcM, who made hift description from life, says, tliat the cari- 
nated holly is “ serrated with small fibres,” proh ihly broken off or over- 
looked iti Cuvier's specimen. I cannot possibly believe, also, that Lac#b 
pede’s Esnre chirocentre is of the same species, oV even the same sub-geims, 
as Russell's. 

* Cuvier mentions two. Dr. Russell four. 

f Cuvier says that the belly is sharp or carinated (/<• ventre tranchant ) ; 
whereas Le Sueur, the orlKlnat defiiier of the genus, and whom he quotes 
as his authority, expressly remarks that '* they are easily dlMt'luguished 
from the Clupete by the ahsrnee of the carinated abdomen;*’ and again: “Body 
as in the genus Clupea, but without carlnatod abdomen.** See iKig. jinitn. 
tom. ii. p.32ij. j and Am. Trans, vol. I. 363— 3fi5. 

u 4 
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4. S\JB» AM. ESOCINiE. The Pilies. 

Dorsal fin singlcjn close to the end of the tail ; mouth 
large ; teeth numerous, large, acute. 

5. SubpaM. EXOCETINJ^. Flifin<i Fish. 

Teeth few, minute ; *body herring-shaped, very broad 
on the back, but greatly compressed towards the l)elly ; 
mouth small, obliquely cleft ; teeth minute ; eyes large ; 
ventral fins lengthened. 

Exocettts Linn. Pectoral fins excessively long, often 
reaching to the end of the tail ; ventral fins of vari- 
able length, hut generally very long ; scales large, 
deciduous ; sides of the belly with a carinated line on 
each side ; caudal fin forked ; the upper lobe smaller 
than the under. 

E. exllions. 111. 397. fasciatiis. Am. Tr, ii. pi. 4. 

volitans. Bl, .398. fig. 2. 

CypfiUurns Sw. General structure of Exo^etus, hut the 
mouth is furnished with barbels or cirri, either sim- 
ple or forked, (fig. 



JjlAMinnsTo.MA Riif. Body linear, Ictigthened, subcylin- 
drical ; jaws excessively long, generally pointed, and 
armed with acute teeth ; scales minute, sides of the 
belly carinated. ' 

Ramjmsfoma Raf. Both jaws nearly equal, straight, 
narrow, and ending in points ; dorsal and anal fins 


Except in Exocetas and llemiramphm. 
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equals placed close to the caudal, which is forked ; 
ventral behind the middle. 

vulgaris Stv. Yarr. i. 391. 

Scombrcsox Lac. General structure of Ramphistoma, 
but the dorsal and anal fins are longer,^ and the hinder 
rays of both assume the character of detached finlets ; 
ventral fin nearly central. 

saunis, Yarrell, i. 396. equirostris. Am. Tr. i. 132. 
hians. Raif. Car. 9. 1. scutellatus. Ib. 132. 

llemiramphu^ Cuv. Upper jaw excessively short ; the 
under one very long, and flattened horizontally ; scales 
large. 

longirostris. lluss. pi. 178. Commersonii.Lac-v.pl. 7. 

brcvirostris. Ib. 177. fig. 3. 

marginatus. Lac. v. pi. 7. f. 2. llrazilicnsis. Bl. 391. 

Lepiaosteus Lac. Head and lK)dy mailed with plates and 
scales of great thickness, which are also extended to 
the exterior rays of all the fins ; dorsal and anal fins 
small, ovate, and situated close to the caudal ; ventral 
fin placed half-way between the pectoral and anal ; 
tipper jaw longer than the lower, broad, and armetl 
with s(||arp unequal teeth.* 

ossous. Bloch, ]>l, 390. oxyurus. llaf. Ohio,p.73. 

platystomus. Raf. Ohio, p. 72. longirostris. Ib. 74. 

albus. lb. ferox. lb. 75. 

Lithokpes Raf.t Generd characters of Lepisosteus ; 
body fusiform ; vent n "rly central ; head lengthened 
into a long snout, beneath which is the mouth ; the 
jaws not lengthened ; teeth strong, unequaf ; dorsal 
and anal fins.ecpial and opposite ; caudal bilobed, not 
ohU([ue ; ventral fin near the vent ; scales stony, im- 
penetrable, diamond-shaped. 

T.ith. adamantinus. RaiU Fishes of Ohio, p. 76. 

Esox Jjinn. Scales small, distinct; muzzle oblong, ob- 
tuse, very broad, and considerably depressed ; mouth 

•*Divjde<l by Itafinesquc into two sub-^cnera : his Ci/lfiulrostens'hna the 
dorsal fin beginning behind the anal, while In Lepisosteus it is opimslte : 
he has given descriptions of several species. 

t Rafinesquesaysthar for this remarkable fish he has principally “relie^l 
on a description and figure given by Mr. Audubpn.*’ It is the liiamontr 
or Devil-fisn, of the Americans. 
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very large, nearly every internal part covered with 
innumerable small teeth; with a series of others, long 
and pointed, on the sides of the lower jaw ; scales 
small, distinct. 

£sox iucius Linn. Bloch, pi. 32. 

Gala.vias C\xy.^ Scales obsolete; mouth small; tongue 
with strong hooked teeth ; dorsal and anal fins op- 
posite. 

Esox truttaeius Cuv. 

Alppof^ephaluft Risso. Body wnth large scales, but 

♦ none on the head ; mouth small, with fine and 
crowded teeth ; eyes very large ; gills with eight 
rays. 

A. rostratuH Rimo. Turin Trans, xxv. pi. 10. fig. 24. 
Leptodks Sw. Head large, obtuse, truncate ; botly 
linear, very slender. 

Stomias Cuv. Body elongated, narrow, compressed, 
anguilliform ; head large, round ; moifch enormous, 
cleft almost to the gills, and armed with very long, 
remote, curved teeth ; eyes exceedingly large ; lower 
jaw longest ; dorsal falcaUr ; ventral fins very long 
and filiform ; dorsal and anal placed cl(®D to the 
caudal which is rounded.* 

Stumias Rissoii. Hiss. Ichthy, j)l. 10. fig. 34. p. 3:11. 
Jjfptodes Sw. General structure of Stomia, hut the 
teeth are more developed, %nd are so long that they 
jiroject over the jaws tlie mouth is closed ; 

dorsaf fin placed close to the head, and with the 
first ray prolonged into a filament f; caudal forked. 
Ti. Sloanii. Sch. pi. H.*?. L. Siculus. Sw. App, 
DfPLOPTEiios Body herring-shaped ; head 

rather lengthciitHl ; jaws considerably retractile ; 

* Microstoma Cuv., deJ»crib«f by Risso with two dorsal flns, and placed 
by Cuvier just before Stomias, seems to me more like an Atherina : AUpO' 
cephahto, also, is so slightly defined that I almost hesitate to introduce it. f 

f Th^ genus Salanx Cuv. seetns allied to LrjUoefes ; but as only ,one 
species is known, not yet described, and nothing is said of its form, fins, Ac., 
it is here omitted. 

t 'J’he situation of this type is very uncertain ; by its two anal fins it has 
an obvious relation to Coricu, 
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teeth small or nane(?); dorsal fin small, triangular^ 
placed close to the caudal, and immediately above the 
second anal ; pectoral and ventral fins small ; ventral 
fins beneath the<^ pectoral ; the first ray continued 
into a long filament ; anal fins two, the first small, 
and triangular ; the second larger, and like the 
dorsal ; caudal broad and rounded. 

Dip. pulchcr. Gray, Ind. Zool. (Vol. I. p. 308. f. 68.) 

Family 2. GADIDiE. Cod-fish, 

Body slimy ; scales very small ; fins fleshy ; all the 
rays soft, and covered with the common skin ; head 
large, depressed j body more or less lengthened, com- 
pressed ; ventral fins very small ; the first and second 
ray often lengthened into filaments ; the others small, 
obsolete, or entirely wanting. 

1. SlJHKAM. GADINdC. 

Dorsal fins three ; anal fins two. 

Ga D I' s Xf/m, Dorsfil fins three, the first triangular; 
lower jaw with a barbel or cirrus ; caudal fin either 
truncate or slightly lunate ; ventral fins two, distinct, 
placed l)eneath the two hinder dorsals ; ventral fins 
lanceolate ; gills seven-rayed, (^fig, 93.) 
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Meblangus Willughhy. Similar to the last, but with- 
oiit cirri. 

vulgaris Will. Bl. 65. 

Tilesia* Sw, Bocly slender, lengthened; lower jaw 
cirrated ; dorsal fins three, oqual ; caudal fin trun- 
cate ; lateral line curved in the middle. 

T. gracilis. 'HI. Piscium. i. tab. 1 8 . 

Lepidton Sw, Dorsal fins two, thc^ first triangular, 
with the anterior ray prolonged into a filament ; anal 
fins united, the first triangular, the second long 
and broad ; ventral fins elender, with six rays, Uie 
first very long ; mouth large ; lower jaw longest. 
lu rubfsceiw. Risso, xi. lig. *!(>. p. 118. 

CnPHifs Sw, General structure of Gadus ; but the 
head is excessively large, depressed, and broad ; first 
anal ray ending in a filament. 

(\ macroccphahis. 'ril. Pise. i. tab. If). 

2. SuHi'AM. iVIEULUCClN\10. 

Dorsal fins two, the first sometimes composed of 

fleshy filaments, and scarcely perceptible ; anal fin one ; 

ventral fins with five distinct rays. 

Merlucctus Ilnf. First dorsal fin triangular; the 
second as long as tlie anal ; caudal fin lunate ; cirri 
njne ; ventral fins ovate. 

M. borealis. HI. 164. siniia^us. Sw. App. (Vol. I. p. .Tlf). ) 

Lota Cuv. Body elongated, somewhat anguilliform ; 
first dorsal fin triangular ; ventral fin^ small, pointed ; 
hinder dorsal and anal as in the last ; lower jaw 
cirrated. 

L. molva. HI. 69. 

Motvlln ("uv. Resembling [.^ota ; but the first dorsal 
fin^ is almost obsolete, being composed of slender 
connected fleshy filaments extending to the length 


* I frel very doubtful if this is a true type of form. Doe* not the Heta~ 
gramfnoM Htdleri of Tilesiu* belong to thib sub-fannly ? 
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of the pectorals^ and placed in a depression ; upper 
jaw with two or four cirri ; lower with one, 

M. tricirrata. Bl. 165. 

3. SuBFAM. PHYCINiK. 

^ead broad, depressed ; ventral fins with the posterior 
rays obsolete, or altogether wanting ; dorsal fins two. 
Hanickps Cuv. Head greatly depressed and very large ; 
first dorsal fin minute, formed as in MoteUa; the 
last ray lengthened ; ventral fins very small, of six 
rays ; the two first lengthened, and ending in short 
filaments ; the rest nearly obsolete ; caudal wedge- 
shaped. 

R. trifurcatus Cuv. Yarrell, ii. p. 204. 

Physis Artcdi. Dorsal fins two, the first triangular, 
and higher than the second ; heatl moderately large, 
depressed ; caudal rounded ; ventral fins each com- 
posed of a single cirriform ray unequally forked. 



4. SuBFAM. BKOSMINiE. 

Dorsal fin one^loiig. 

Brosmius Cuv. General structure of Lota, but with 
one dorpl fin commencing above the pectoral, and 
near double the length of the anal ; caudal rounded ; 
ventral very small, thick, and fleshy. 

B. Scotica. Penn. Brit. Zool. iii. pi. 37. 

5. SuBFAM. BUOTULINiE. 

Body anguilliform ; dorsal fin one, united to the caudal 
and the anal. 
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Brotula Cuv. Tail termiiKeting in a point ; mouth 
with six cirri. 

B. barbata BI. Sch. ^1. 31. Hg. 2. 

Pieridium Scopoli. Body anguilliform ; dorsal, caudal, 
and anal hns united ; ventral fin of a long, single, 
undivided ray ; no cirri ; tail pointed. 

O. ater. lUsso, Ichth. 142. pi. 11. fig. 41. 

Family 8. PLEUllONECTIDiE. FUU FUh. 

Body very thin, oval ; the dorsal and ventral fins ex- 
tending nearly the whole length of the fish ; the rays 
being simple, and nearly spinous, but hid in the finish ; 
both eyes placed on the same side of‘ the head. 

Plfuronectes Linn. Body rhomboiclal ; both eyes placed 
on the right side ; the dorsal fin commences above 
the uj)per eye, and, as well as the anal, terminates 
before reaching the caudal ; each jaw vjith a range 
of cutting teeth, and othtTs.tessellatCMl. 

P. platcssa. Bloeh, pi. 42. 

• 

Hippogloftftuft Cuv. Body more elongated and thicker 
than any of this family ; eyes, fins, and teeth as in 
the last. 

11. gigas. Blwh, pi. 47. 

P.SETTA AristotU ♦, Cuv. Body rhomboidal ; dorsal 
fin commencing at the edge of the upper jaw, and 
extending, as well as the final, almost to the caudal ; 
eyes approximating, with a short crest-like cirrus, 
maxinius. Bloch, pi. 49. « 

Platophrijs Sw. General form of Psetta, but the eyes 
are very remote from each other, and tfee ventral 
fins are confounded with the anal. 

P. ocellatus. Spix and Agassix, pi. 46. 

* I 8ce*Vio roa-son for substituting Jthomhus Cuv. for the more ancient 
and clasHjc name of Psetta, impoBwl by Aristotlt* upon this group ; still less 
for transferring u ii<?(iriy similar name, Psettus, to a group of Oriental fish 
ivhich have no oonncciiou whatever with the Psetta of the ancients ; and 
of which, in fact, they seL'm to have had nu knowledge. 
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SoiiEA Cttv, Body thicker and more lengthened; 
month turned to the side opposite to the eyes, and 
having on that^side oply numerous slender teeth, but 
none on the other ; xtiuzzle rounded, and projecting 
beyond the mouth ; the dorsal fin commences just 
the tip, and, with the anal, almost joins the caudal ; 
two pectoral fins. 

S. vulgaris C. Yarrell, ii. p. 256. 

Urndiirus Sw. Cleneral structure of Solea, but the 
caudal, dorsal, and anal fins are all united ; two, pec- 
toral fins. 

plagiusa Linn. Commersoni. Russ. No. 70. 

#rienUilis. Sch. 157. jerrous. Russ. No. 71. 

xebra. Rlocb, pi. 187. Pan. Hamil. pi. 14. fig. 42. 

Monoohirus (Juv. The upper pectoral very small ; 
the under one obsolete. 

M. linguatula. Rond. 324. 

Achirus Lac^. Both pectoral fins wanting ; the dorsal 
and ventral fins distinct. 

A. barbatus. Geoff. Ann. Mu.s, i. pi. 11. 

Vhujusia Brown, Snout obtuse, and very much ad- 
vanced before the mouth ; jiectoral fins none ; dorsal, 
caudal, and ventral fins united. 

P. bilincata. Bloch, 1 83, 

Family 4. SILTIRIDiR. Silures, or Cat-fish. 

Body mailed or naked ; no ‘crue*scales. 

1. SuBFAM. LORICARINAi:. 

Head and body mailed, with large osseous plates ; head 

depressed ; eyes small ; mouth placed beneath. 

Loricaria Linn. Dorsal fin one. 

Aeanfhictis Spix. Plates of the body armed with short 
spines ; caudal large, very lunate, the points length- 
ened. 


A. hystrix. Spix and Agassiz, pi. 1. 
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SpU. I^lates' smooth^ but created at their 
edges c^iudal fin Wall^ slightly lunate. 

R. aspera. Spix and Agassiz# pi. 

PJ^cofttomus Gron. Body lengthened ; head short ; 

^ cirri none ; tail very long ; caudal fin lunate^ the 
upper point lengthened into a filament. 

P. maculatus. Gronovius, jd. 2. Bloch, 375. fig. 2. 

Hvpostoma Lac, General structure of Loricaria, but 
with a small adipose dorsal ; cirri short ; caudal fin 
la^ge^ lunulate. 

Il.flava. Bloch, pi. 374. etentaculiim. Sp. and Ag. pi. 1. 

itoPLisoMA Sw, Ilcad and body compressed the 
sides of the latter mailed with two series of crenated 
plates ; dorsal fins two ; mouth terminal ; cirri mo- 
derate ; tail long ; vent beneath the dorsal fin. 

H. punctaUu Bloch, 377. fig, 2. 

CATAPiiRACTira Gron. Head short, excessively broad 
and dcpresse<l ; body maileef as in l^Ioplisoma ; dorsal 
fins two ; mouth rather beneath. 

I C. depressus. Bloch, 377. 

Stuiiisoma Sw. Body very long and slender, mailed, 
with two series of smooth plates ; muzzle produceds 
depressed^ narrowed ; mouth beneath ; vent nearly 
central ; dorsal fin single, placed over the ventral. 

S. rostrata. Spix and Agassiz^ pi. 3. 

2. Subfam. rSMELODlNAT.. 

% 

Body compressed, more or less naked ; dorsal fins two, 

the hinder adipose ; muzzle not produced ; anal fin 

short. 

Synodontis Cuv. Body generally oval, compressed, 
the sides naked ; cirri of the lower jaw pectinated ; 
upper jaw longest ; lower teeth compressed, hooked, 
pedunculated and flexible at their base ; head and 
nape mailed. 

ovata. Riipp. Nil. Fish. pi. 3 . 2. serratis. Ib. 2. fi 1. 
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Mystus Artedi. Body ovately oblpng^ the sides ahned 
with a row of spinous plctes ; and nape mailed ; 
adipose fin long; lower cirri sometimes pectinated, 
as in the last. 

Gronovii. Gron. pi. 5. 1, 2. edentatus. Spix, pi. 5. 

carinatus. Lin. Sys. Nat. costatus. Bl. 376. 

504. 

PiMF.noDus Lac. Body oblong, the sides naked ; 
head and nape generally more or less mailed ; cirri 
long, simple ; mouth terminal ; anal fin short, 
qiiadrimaculatus. Bl. 368. lig. 2. 

SiaoT riamilt. Caudal fin small, slightly lunate ; the 
sufSerior ray excessively prolonged ; secopd dorsal fin 
minute, nearly obsolete ; teeth none. 

S. rabdophoriis. Hairi. p. 208. Gray, Ind. Zool. i. pi. 84. f. 1, 

Fkliouthys * Sw, Head short, very obtuse, depressed, 
anal fin lengthened ; vent central ; paudal forked. 

F. 61ainento6us. 131. pi. 365. nodosus. 131. 368. fig. 1. 

Cycxopium Sw. Eyes very minute, vertical ; lower 
jaw longest ; anal fin short, placed below the second, 
or adipose dorsal ; cirri two. 

C. liumboldtii Sw. (Piinclodus cyclopiuiti Auct.) 

3. SiJBFAM. SHiUBINdE. 

Anal fin and tail very long ; operculum moveable. 

Agentiosus Lac, Dorsal fins two ; cirri small, or obsolete. 

Ageniosus Lac. Head broad, considerably depressed, 
as in Felichthvs ; the maxillary bones sometimes as- 
suming the appearance of horns ; vent central ; anal 
fin moderately lengthened ; caudal forked. 

A. miJitaris. 131. 362. inermis. Bl. 363. 

Silonia Sw. Body of equal thickness with the head, 
which is not dilated ; eyes very large ; cirri two, very 
minute ; adipose dorsal very small, oval ; gill-mem- 


« Substituted for Srcvicepsy a name already used in Erpetology. 
VOL. II. X 
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brane ten-rayed ; ventral fin beneath the first dorsal ; 
caudal fin slightly Junate^ 

S. lurida. Ham. p. 160. 7. fig. 50. diaphina. lb. p. 162. 

pAcnYPTERua Sw. Dorsal fins two, the hinder one 
small and adipose ; ventral fin very long ; vent close 
to the head ; cirri much developed ; caudal forked. 

Hypophthalmus Sp. and Agass. Body oval oblong ; 
muzzle very much depressed ; eyes very remote and 
lateral ; the first dorsal placed befgre the ventral fin. 
H. nuchalis, Spix, ])1. 37. cdcMitatus. II). pi. 9. 

Pachypterus Sw. Body oblong ; muzzle slightly de- 
pressed ; eyes not remote ; the first dorsal placed 
over the Antral ; eyes rather large. 

P. Atherinoides. Bl. 371.f. 1. piinctatus. Ham. p. 196. f.64. 
luridiis. Ham. p. 163. f.62. inelanurus. lb. (inurim Ham.) 
trifasciatus. lb. p. 180. f.59. p. 195. 

SiLURUs Linn, ^orsal fin single, very short ; cirri long ; 
caudal either forked or rounded. 

Clupimma Sw. Ilerring-shapecl ; head and body com- 
pressed, of nearly equal breadth ; eyes very large ; 
teeth in both jaws and on the palate granulated and 
• crowded ; cauclal fin large, forked ; dorsal fin placed 
almost above the pectoral ; vent nearly central. 

C. argcntata. Ham. 1.56. })1. 21. fig. 50. 

Callichrns Hamilton. Head large, depressed ; mouth 
large, not vertical ; dorsal fin close to the head ; anal 
fin excessively long ; vent close to the pectoral ; caudal 
fin forked. 

C. macrostomus. Ham. 154. vittatus. I, lam. pi. 25. fig. 47. 
pi. 29. fig. 49. immaciilatus. Ib. 151. (canio). 

bimaciilatus. Bloch, 364. ailinis. Ib. 152. (^duda.) 
nebulusus. Ham. 152. erythroga.ster. lb. pi. 17. 48. 
( Chechra , ) 

kSilurm Linn. Body ovate lanceolate ; head broad, much 
depressed ; dorsal and anal fins as in Callichrus, but 
the caudal fin is rounded, 

S. glanis Linn,^ Bl. biserratus. Ham. pi. 37. f. 46. 

fossilis. Bl. 370. fig. 2. laticeps Sw, Appendix. 
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Malapterurus Lac. Dorsal fin adipose^ placed close 
to the caudal ; muzzle obtuse^ turned upwards ; lower 
jaw shortest ; caudal fin forked ; anal fin very long. 

M. electricus. GSufT. Egypt. Bengalensis. Ind. Z. pi. 85. 2. 
pi. 12. tig. 1. Cuvierli. lb. pi. 85. tig. 1. 

Pusichthys Sw. (General shape and fins of Callichrus ; 
head broad and obtuse ; mouth small^ turned upwards^ 
the aperture vertical ; cirri very short ; tail forked. 

P. uranoscox)m|. Riipp. Egypt. pL 1. fig. 1. u.h. 

PiX)TOSTTS Bl, Dorsal fin single or double, one of them 
very long, extending the whole length of the back ; 
caudal* rounded ; cirri long. 

Clarias (xronov. Dorsal fin single ; caudal fin rounded, 
distinct from the dorsal and anal ; vent almost central ; 
eyes small. 

C. anguillaris Lm7i. Huss. Hamiltonii Sw, Ham. 146. 
pi. 168. pi. 26. fig. 45. 

PlotoHua 111., Ham. Dorsal fins two ; caudal fin united 
with the second dorsal and anal ; tail very long, eel- 
shaped. 

P. vittatus. Bl. 373. fig. 1. cajiius. Ham. 142. jd. 44. 

Platystacus Ham. (Bloch, para.) Body short, de- 
pressed, thick, as long as the tail ; fins as in Plotosus ; 
the first dorsal with a serrated spine ; tail short ; head 
very broad, truncate ; mouth excessively large ; under 
jaw longest ; eyes minute,*' nearly vertical ; caudal fin 
extending beneath to the base of the an&l ; jaws and 
padate with minute sharp crowded teeth. 

P. chaca. Ham. 140. pi. 28. fig. 43. 

Heterohranchus Geoflf*. Body anguilliform, resembling 
Clarias ; dorsal fins two, both long ; the hinder adi- 
pose ; branchia with ramified appendages. 

H. bidorsalis. Geoff. Egypt. Poiss. pi. 16. fig. 2. 

Cetopsis. Uptly oblong, round, thick ; tail short ; 
dorsal fin single, placed near the head, between the 

X 2 
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pectoral and ventral ; anal fin ratlier lengthened ; 
vent nearest the caudal fin ; eyes vertical, very minute, 
placed close together on the crown ; cirri short. 

C. coecutiens, Agass. and 8p.. Spixii. fb. pi. 10. fig. I. 
pi. 10. fig. 2. 


4. Si.’BKAM. ASPHEDINyE. 

Eyes very small, vertical ; operculum immoveable, the 
aperture opening only by a narrow sUt beneath the head ; 
under jaw transverse, and shorter than the upper ; first 
pectoral ray generally excessively developed ; dorsal fin 
single, placed close to the head. 

CoTVLEPHoHiJS Sw. Ilcad and body very broad, flat- 
U'lied, and short ; tail long, slender, compressed ; anal 
fin greatly lengthened, but not united to the caudal, 
which is forked ; dorsal short, triangular ; belly with 
cup-shaped suckers. 

C. Bloclili Siv. (Plutys. cotylephorus. •111. 372.) 

AspRKiio Artedi. Body and head broad and depressed ; 
tail moderate, slightly compressed, with soft tubercles 
or pores on the sides ; head and crown with bony 
plates; eyes vertical, excessively minute; pectoral 
spine very large ; anal fin short ; caudal rounded ; 
cirri moderate. 

A. vcTnicosus. HI. 373. f. 3. Gronovii. Zoop. pi. 5. fig. 3. 
AsTRom.EPus Ilumb. Body smooth ; head broad ; eyes 
vertical, very minute ; ‘tail short, thick ; caudal fin 
truncate ; “anal fin short, placed close to the caudal ; 
dorsal single, near the head ; the first or outer ray of 
all the fins soft, and slightly lengthened ; cirri two, 

A. (Jroxalvii. Ilumb. Zool. (Vol. I. p. 355.) 
Eremnphihift Hunib. Body smooth, oblong ; eyes very 
small, lateral ; dorsal fin single, near the caudal, but 
before the anal, which is short ; caudal fin slightly 
rounded ; pectoral fin ptxlunculated, placed near the 
belly ; cirri six. ^ 

E. Mutisii. Ilumb. Zool. (Vol. I. p.358.) 
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5, ScBFAM. SORUBINiE. 

Head large, much lengthened, depressed, bony ; muzzle 
broad and obtuse, projecting beyond the lower jaw; 
cirri long ; dorsal fins two, the hinder'generally adipose ; 
caudal lobed or forked, rarely lunate. 

PiiRACTocEPHALiJS AgnHsis.* Head and body thick, 
the former covered with granulated bony plates, which 
extend to the first dorsal ; second dorsal fin small, the 
base adipose, the upper portion with slender soft 
rays ; eyes very small, nearly vertical ,* pectoral spine, 
as in Aspredo, greatly developed ; tail short ; the 
caudal slightly lunate. 

P. bicolor. Spix and Agassiz, pi. 6. 
Pteuonotus Sw. Body and muzzle lengthened ; dorsal 
fins two, the second very long, low, and furnished with 
numerous soft and slender rays ,* vent central ; anal 
fin short ; caudal forked ; the first dorsal ray slender, 
spinous, but not longer than the others. 

P. 5-tentaculatus. Sp. and Ag. pi. 1 1 . 

SoRUBiUM Spix. ( Platy Stoma f Agassis.) Body and 
head lengthened ; dorsal fins two, the second adipose 
and triangular ; vent nearest the caudal ; anal fin 
short ; caudal forked or lobed ; muzzle projecting 
beyond the lower jaw. 

S. infra-ncuiaris. Sp. Ag. pi. 15. macidatuin. Ib, pi. 13. 
truncatuin. Ib.pl. 13. a. semipunctatum. lb. pL 14 

Family 4. COBIT IT)iE. 

Generation viviparous ; body lengthened, slimy, covered 
with minute scales ; mouth very small, placed beneath 
the snout, with thickened lips ; teeth often wanting ; the 

* This type, by its eyes and pectoral spines, appears to form a passage fVom 
the last to the present subfamily ; while Pteronotus seems intermediate 
between Phraetocephalm and Sorubium. 

f Platpstofna having; been used in ornithology, I retain the original 
name (although objectionable) of Spix ; but I perfectly agree with Agas* 
sic in his opinion on the impropriety of barlwric names, whether generic or 
apecifle. 

X 3 
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sides furnished with cirri ; ventral fins nearly medial ; 
tail very broad and thick; gill-opening small; the 
branchia frequently of only three rays. 

Anablefs * Artedi, Eyes very prominent, apparently 
double ; body cylindric, oblong, the scales strong and 
compact ; heatl small, short, much depressed, but not 
widened ; the mouth transverse ; teeth, in both jaws, 
small and crowded ; pectoral fins large, broad and 
scaly at their base ; ventrals very small, placed close 
to the anus ; tail nearly as long as the body, with a 
small dorsal fin in the middle, and behind the anal. 

A. tetrophthalinus. Groiiov. Mus. pi. 1. f. 1,2,3. HI. pi. 361. 

1. SuBFAM. COBITINAE. 

Body lengthened ; head with cirri ; mouth inferior ; 
teeth none ; dorsal fin central, above the ventral. 

CoBiTES. Body lengthened, slender, slimy, cylindrical 
before the dorsal fin, and compressed on the tail ; 
caudal fin truncate, or round€‘d. Europe only ? 

C. barbatula Linn, HI. 31. fig. 3, Yarr. i. 376. 
Acoura Sw. General structure of the last, but the 
body destitute of scales, and the caudal fin generally 
lobcd. India. 

C. obscura. Hamilt. p. 357. argentata. Ib. 3.58. No. I O. 

No. 9. (aberrant. ) cinerea. lb. 359, No. 12. 

Cantiioj'hrys Sw,i Beneath the eye a moveable prickle 
reposing in a groove ; mouth with cirri,^ 

Canthophrys proper. Body destitute of scales ; caudal 
fin rounded. 

C. albescens. Ham. Cob. No. 3. oUvaceus. Ib. No. 8. 

rubiginosus. Ib. No. 6. vittatus. Ib. No. 4. (aberr. ) 

Duwnntha Sw. Body oval, destitute of scales ; caudal 
fin forked. 

C. zebra. Hamilt. pi. 11. f. 96. flavicauda. pi. 29. f. 95. 

* It was Oronovius, and not Bloch, as Cuvier supposes, who first desig* 
natcil this as a genus. 

f Mr. J. K. Gray cibservcs that his genus Sofia ** Includes all Hamilton a 
Cotnics belonging to this genus.” These I have here characterised as four 
subgcncra. 
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Somileptes Sw. Body lanceolate, much compregsed, co- 
vered with small but conspicuous scales ; eyes very 
large, placed near the muzzle ; caudal fin rounded. 

S. blspinosa. Hainilt. p. 351. unispina. Ib. No. 1. p. 350. 

2. SuBFAM. PG5CILINiE. 

Body thick, oval, compressed ; scales large ; head small, 

flattened above ; snout sliarp ; mouth small, transverse ; 

jaws protractile. 

PcEciTiiA Seh, Body ovate ; jaws flattened horizontally, 
the lower jaw longest ; mouth small, furnished with 
a row of small and very slender teeth ; dorsal fin one, 
central, and opposite to the anal ; ventral half-way 
between the anal and pectoral fins ; caudal fin obtuse, 
sub- truncate ; the branchia three-rayed. 

P. multilineata. Le Sueur. Ainu Tr. ii. pi. 1. 

Fundulm Lac. Belated to Poccilia; teeth as in the 
last, but there are others rather stronger and conic 
on the pharynx ; branchial rays four. 

P. hcteroclita Val. 

Lebia Cuv: Body oval ; head small ; eyes large, placed 
towards the summit, and near the snout ; mouth small, 
with com2)ressed and incurved teeth denticulated into 
tliree to four points ; ventral fin very small, central, 
placed beneath the <lorsal, and half-way between the 
pectoral and anal ; caudal truncate. 

L. elipsoidcs Le S. Am. Tr. ii, pi. 2. 

Molinesia Le Sueur- Dorsal fin very high, and 
nearly occupying the whole extent of the back ; 
the anal fins placed between the ventrals ; pectoral 
and caudal fins large, rounded ; head flattened above ; 
mouth remarkably small ; teeth small and crowded, 
those in front hooked, the hinder ones velvetty ; 
branchial rays four or five. 

M. latipiima Le Sueur. Am. Tr. ii. pi. 3. 



CLASglF/CATION OF PISUEB^ ETC. 


312 


Order III. CART I L AGINES. Cartilagimus Fishes. 

Bones cartilaginous ; branchia or gills concealed beneath 
the skin, upon which, however, there are as many small 
apertures as there are internal rays ; fins in general 
perfect; body either pisciform*, or suborbicular and 
greatly compressed. 

Family. 1. SQUALTDiE. Sharks. 

Body piscifqrm ; all the fins free and distinct ; snout 
or fore part of the head more or less broad and pro- 
truded beyond the mouth, which is placed beneath ; 
teeth acute.t 

1. SuBFAM. SQUAIilNiE. Ti/pical Sharks. 
Spiracles or air-holes behind the eyes cither entirely 
wanting, or exceedingly minute, so as to become obso- 
lete ; dorsal fins two, without spines. 

Squalus Linn. Spiracles entirely wanting ; snout 
broad, depressed ; teeth compressed, cutting, and 
pointed, generally toothed or serrateil on their sides ; 
first dorsal fin Ixjfore the pectoral, the second nearly 
opposite to the anal ; nostrils placed under the mid- 
dle of the snout ; the posterior branchial apertures 
extending^above the pectoral fins. 



S.C^rcharias. Linn.Belon. glaucus. Bloch, pi, 86. Yarr. 
pi*. 60. iU381. 


• By thin term is meant that form seen in the generality of fiihet. 
t Except in such tyi>e8 as form the iiassago to the rays, a« Pristis and 
Mustetus. * 
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AlopicLfi Raf, Spiracles none ; dorsal fins two, the 
posterior adipose ; tail and cauilal fin very long, un- 
equally and obliqi^ly divided ; the former as long as 
the body; muzzl* rounded ; teeth flat, minute, and 
acute. 

A. macrourus. Raf. Carat. tulpis Sw, Yarr. ii. 379. 

Cerictiufi Raf. Spiracles wanting ; dorsal fins two/ 
the posterior much the largest, and bilobed ; branchial 
apertures five on each side ; head with two bony 
appendages in the form of horns.** 

C. macrourus. llaf. Carat. 

Dalatias llaf. “ Spiracles none ; dorsal fina two, 
furnished with anterior spines ; anal fin wanting ; 
tail unequally and obliquely lobed ; teeth unequal, 
acute, disposed in different directions-; mouth small; 
eyes round ; branchial apertures five, narrow ; '* 
head with numerous minute pores* scattered on both 
sides ; skin finely fuberculated. 

D. nocturnus. Raf. Carat.* pi. 11. 

Selachus. Caudal fin large, lunated, the lobes nearly 
or quite equal ; teeth conic, acute, entire. 

Isurus Raf. No spiracles ; dorsal fins two, the pos- 
terior adipose ; anal fin one, adipose ; tail large, 
vertical, equaUy divided, and lunate; snout very acute; 
base, or end, of the tail angulated, and nearly winged 
on each side ; branchial apertures very long and nar- 
row ; each jaw has three rows of teeth near the pa- 
late ; eyes small and round ; hinder dorsal opposite 
the anal fin. 

I. oxyrynclius Raf. 

Selachus Cuv. Teeth small ; snout short, obtuse ; 
branchial apertures remarkably large ; extending 


* See also Vol. I. p. 129. The otlier Rpccics ot Dalatias, dcsc.ibed by 

Rafinesque, is his D. sparaphagus, difIbring in having no spines to the dor- 
sals ; its teeth are Hat, long, acute, the lower in one row, and the upper 
in two, these latter being the smallest. 
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nearly half-way round the neck ; spiracles either ob- 
solete or very small. 

S. maximus. Auct Pennant, iii. ]^. 1 6. Yarr. ii, S96." 

Lamna Cuv. Spiracles either wanting or very minute ; 
snout pyramidical ; branchial apertures placed before 
the pectoral fins ; ^des of the tail with a projecting 
carinated ridge ; teeth as in Squalus. 

L. cornubicus. Bloch, pi. 86. monensis Cmo. Yarr. ii. .887. 

Rhineodon Smith. General characters of Selachus, 
but with the mouth placed at the tip of the snout ; 
spiracles wanting ; no type mentioned ; rank and 
affinities uncertain. 

Tetroras Raf. “ No spiracles ; dorsal fins two ; anal 
one ; branchial apertures rather large, four on each 
side;** muzzle obtuse; teeth in the form of a rasp, 
without lateral lines ; a carinated appendage on each 
side the tail. 

T. Angiova. Raf. Camt. p. 11.'' 

Heptranchias Raf. “ Dorsal fin one ; anal one ; bran- 
chial apertures seven on each side; tail unequal, 
oblique,** Taken from Lacepede. 

H. cinereus (Squahis cinereus Lac.') 

Seoliodon Mull., Hen. “ Differs from Squalus only by 
the teeth being of the same shape in the upper and 
lower jaw ; viz. the points directed towards the corner 
of the mouth, with a smooth edge and a truncated 
protuberance, either smooth and indented, on the 
exterior side of the base. (5 species.)'* 

L&ptocharias Smith. Nasal valve elongated into a 
cirrus ; caudal dimple wanting ; lower lolie of the 
caudal fin obsolete ; teeth numerous, with one or two 
lateral denticles on each side, as in Scy Ilium, (1 sp.)** 

2. SuBFAM. CENTRTNINA5. 

Head furnished with spiracles behind the eyes ; dorsal 

fins in the typical genera generally armed with spines. 

Centbina, Anal fin wanting ; dorsal fins two, each 
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Centrina Cuv. Form thicjc and heavy ; dorsal spines 
strong, and placed in the fleshy part of the fins j the 
'hinder dorsal opposite to the ventral fin ; cutting 
teeth in the lowei: jaw placed in two rows ; those on 
the upper narrow, pointed, and in several rows, 

C. oxynotus Sw. Bloch, pi. 115. 

Spinajc Cuv. General aspect of Mustelus ; spines placed 
in front of the dorsal fins, which are two ; jaws with 
several rows of small cutting teeth, either the same 
in both jaws, or those of the upper tricuspidate. 

S. acanthias. Bloch, pi. 85. Yarn ii. p. 4(X), 

Etmopterus llaf. Spiracles two, round ; muzzle pro- 
duced ; dorsal fins two, laciniated, and both armed 
with a spine in front, the second nearly opposite to 
the anal ; anal fin none ; tail unequal, oblique ; only 
tliree branchial apertures ; teeth small, acute.* 

E. aculeatus. Raf. Carat, p. 14. 

Scymnus Cuv, General structure of Centrina, but the 
dorsal fins are without spines (thus representing 
Scylliuni) ; body smooth ; upper teeth straight and 
narrow. 

S. borealis Scoresby. Yarrell, ii. 403. 

Centrophorus Muller and Henle. Resembling Spinax, 
but the body covered with hard carinated scales or 
prickles ; lower teeth indistinctly serrated; upper 
teeth equilateral, and not serrated, 

Sq. squatnosus Lac. spinosus Iaic, 

Galeus Aiitiq. Raf. Dorsal fins two, destitute of spines; 
anal fin present ; genera!! form of Scymnus ; bran- 
chial apertures five; tail and caudal fin oblique; 
divisions unequal ; teeth serrated only on one side. 

G. vulgaris. Bloch, pi. 118. Yarrell, ii. 390. 

Scvnui'M Cuv. (fly. 96*) General characters of Selachus, 
with which it agrees, also, in the presence of vevy small 
spiracles; but the caudal fin is elongated, oblique, 

* See VoL I. p. 131. 
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irregiilarly 
lobed^ and 
truncate at 
the tip ; the 
teeth are tri- 
cuspidate, 
having three 
points ; 
dorsal fins 
placed very 

behind the ventrals ; head much depressed and rather 
broad. 

S. canicula. Bloch, pi. 1 1 4. (fig. 96,) 
Cestracion Cuv, Head not depressed, irregularly 
cylindrical ; eyes almost vertical, place<l very near the 
crown, which is marked by two ridges ; dorsal fins 
two, each furnished with a spine placed in front ; 
ventral fin placed between the two dorsals ; caudal 
moderate, unequally forked ; mouth terminal ; ante- 
rior teeth small, pointetl, and crowded ; posterior 
teeth obtuse, tessellated. 

C. PhiWipii. (Vol. I. p. 147. fig. 17.) 

MiTSTELi:s7i2a/, General form of Galeus, but with all the 
teeth flat and tessellated, as in the Rays ; spiracles 
very large ; under lobe of the caudal very short. 

]VI. lajvis Cut\ YarrL‘ll, ii. p. 393. 



Spiraculated sharks, whose natural affinities are uncer- 
tain, and whose rank as suh-genera or Aberrant species 
has not been ascertained, 

llexanohus Raf. Spiracles two ; branchial apertures 
six on each side ; dorsal and anal fin single ; tail un- 
equal, oblique,’' 

• S. griseus Imc. 

Galeocerdo M. and H. Teeth strongly serrated on the 
exterior edge, finely on the interior ; spiracles small ; 
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a dimple at the root of the tail ; the upper lobe of 
the caudal eloagated, with two incisions.*'* 

Oayrhina Agass.' “ Teeth long and thick^ ILce nails, 
without lateral denticles, the anterior ones intro- 
verted ; third tooth in the upper jaw small' and short; 
spiracles small.’* 

Rhunodon Smith. Spiracles small ; mouth on the 
top of the snout.” — N. B. This, which is evidently 
a chironectiform type, is placed by MM. Muller 
and Henle in their family Lamnoidea, which is 
stated to have the caudal fin in the form of a crescent, 
with a lateral keel an<l a distinct dimple ; the second 
dorsal and anal fins opposite. 

Priatinrus Bon. Differs from Scyllium only by its 
long snout, and by a series of larger scales, arranged 
like a saw, on the upper edge of the tail.” 

ChiloscyHiim M. and H.* Anal fin placed further back 
tlian the Second dorsal, and the last branchial opening 
approximating to tlie fourth. ’J’he characteristic 
mark of this genus is the broad membranaceous under 
lip, separated from the skin of the throat by a kind 
of furrow ; the upper nasal valve bears a cirrus. 
(i. Sp.)” 

Loxodmx M. and H. S])iracles very small ; teeth flat, 
sharp, without serratures, as in Scoliodon ; a dimple at 
the root of the tail ; caudal fin as in Galeocerdo, but 
the lower lobe has only wie incision. (1 Sp.)” 
T'HglocMs M. and 11. Spiracles small ; branchial open- 
ings large, «s in Lamna ; tail as in Carcharias, but 
without the dimple ; the first dorsal placed before the 
ventral, and the second between the ventral and the 

• No examplos of MM. Miillcr and Henle’n genera have been given, 
which Ktiil further increasefl the diltlculty of uruterstanding them. 

+ We have before expressed our opinion on the very artificial nature of 
the arrangement of the cartilaginous fi.shes by Miiller and HenVt?, ns ex- 
hibit!^ In their paper already quotefl ; nevertheless, wc deem it advisable to 
insert most of their subdivisions, that they may be hereafter compared 
with those of KaAnesquo, and the priority of nomenclature to such as arc 
detained be equiubiy adjusted. 
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anal ; teeth long^ pointed, with one lateral denticle or 
two on each side.** 

Alopecias M. and H. Head, dorsal, and anal fins, and 
spiracles as in Lamna, but the branchial openings are 
small ; upper lobe of the caudal extremely elongated ; 
a dimple on the tail, but no lateral keel ; teeth sharp, 
triangular, without serrature or protuberance. (1 Sp.)” 

3. SuBFAM. ZYGANINiE. 

Spiracles wanting ; head excessively dilated on each 
side ; eyes very remote. 

Zyoana Antiq. {fig. 97.) Head hammer-shaped ; the 
eyes placed at the two extremities. 



Platysqualus Sw. Head more or less heart-sha])cd ; anal 
fin placed opr{)Osite to the second dorsal. 

S. tibure Linn, lluss. pi. It?, fig. 2. 

4. SuBFAM. CllOSSORHINiE. 

Mouth terminal and almost vertical, surrounded with 
strap-like cirri or lobes ; eyes placed close to the crown; 
spiracles large. 

C'BossoRHiNus M. and II. Dorsal fins two, placed 
close to the caudal fin ; teeth acute. 

C. lobatus. (Vol, I. p. 143. fig. 15.) 

5. SuBFAM. PllISTlNdi:. 

Snout produced into an osseous, flat, sword-shaped plate, 
armed with spines on the sides ; mouth beneath. 


• Quarterly ModicalJournal of Calcutta, No. 3., July, 1837. 
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Pbistis Latham, ( fig, 98.) Teeth smalls rounded, and 
extending over the tip. 



Familv 2. llA-IDiE. Rays, Skates, Thornbaeks. 

Head generally surrounded by the pectoral fins, the 
margins of which form a continuous line with the snout. 

1. ScBFAM. TllYGONIN/E, Sting Rays, 

Head surrounded by the pectorals ; tail armed with 
spines or prickles ; eyes far removed from the circum- 
ference. 

Trvoon Antiq, Body smooth ; tail attenuated, the tip 
acute, with narrow fins above or below, the base 
armed with a prolonged spine, serrated or smooth* 

T. Forskalii. Riipp. pi. 13. fig, 2. 
lyiinia*. Ib. fig. 1. 

Pastinaca Antiq. Resembling Trygon, but the tail is 
naked,* having one or two spines, but without any 
perceptible fin either above or below. 

P. olivacea Swe Yarrell, ii. 442. Bloch, pi. 82. 
bruvicauda Sw. Russ. L pi. 5. dorsalis Sw. Russ. 1. pi. 4. 

Pteroplatba M. and II, Breadth of the body and 
pectorals greater than the length ; tail very short, with 
or without spines, but always without fins. 

P. annulatu Sw. Russ. i. pi. 6. 

Raia Linn, {fig* 99*) Body in general beset with 
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prickles or spinous 
tubercles ; taU destitute 
bf A semteA spine^ but 
bearing two sfnall dorsal 
fins close to the' caudal fin, 
which is nearly obsolete. 

R. clavata. Yar. ii. 43f>. 

rubra? (fifif. 99.) 

ANACANTHrs Ehrexih. Ge- 
neral structure of Pas- 
tinaca, but there is 
neither spine nor fin upon 
the tail. 

A. orbicularis (?) III. 

Sch. 360. 

2. SiBFAM. PTEROCEI’IIALINA:, JUfu/le Rays. 
Pectoral fins distinct from the head and snout, which 
they do not surrounil as in the last subfamily ; breadth 
of the body greater than its length ; caudal spine small 
or wanting j a small dorsal at the base of the tail, 
which is long and always naked. 

MyIiIobates Cufu Head prominent, protruding beyond 
the pectorals ; tail excessively long. 

M. aquila. Duhaincl, ii. pi. 10. 

Ruinoptera Kuhl. Muzzle deeply cmarginatey or 
divided into two short lohes, beneath which are some- 
times two others ; mouth placed beneath ; teeth 
small, tuberculated and pointed ; tail short; basal spine. 

11. (|uadrilobata Le Sufur. Axn. Tr. i. n. 44. pi. 30. 
Cbratoptera M. and 
IT. (Jiff. 100.) He- 
sembling the last, but 
the two lobes assume 
the appearance and of- 
fice-of fins ; head trun- 
cate ; mouth terminal ; 
teeth resembling scales or leaves. 

C. Lesueurii Nob. Les. Am. Tr. i. p. 115. f. 6. 







59F 


^TOBATis Muller and Hmle, General sttucdiro* of 
Myliobates^ but the lower jaw projects consld^bly^ 
beyond the upper. 

A. Indica. Russell, 1. pU 8» 

PTEnocEpHAiiA Sw* Resembling Ceratopte^a and Rhi- 
noptera, but the mouth is placed on the under Side, 
and the teeth are small, pointed, and tuberculated ; 
the lobes of the head are porrect, and do not appear 
to perform the office of fins. 

P. Giorna. Lac. v. pi. 20. 3. 

3. SuBFAM. TORPEDINiE. Torpedo Itays. 

Head excessively large, surrounded by the pectoral fins, 
so as to form a circular disk ; tail fleshy, not longer 
than tlie body, and bearing the ordinary flns ; mouth 
beneath. 

Torpedo Linn, With two dorsal fins. 

Torpedo electrica Auct, 

Temera Gray, General form of Torpedo, but desti- 
tute of dorsal fins. 

T. Hardwickii. Gray, Ind. Zool. 

4. SuBFAM. SQUATINAi, 

Head moderate, obtuse ; the mouth place<l at the ex- 
tremity of the snout ; pectoral fins large, cut out in 
front, so as to allow the free motion of the head. 
Squatinas Dum. Form soihewhat shark-like ; moutli 
furnished with short cirri ; margin of the pectorals, 
and sometimes the body, armed with small spines. 

S. £uro])iea. 151. IIG. Dumerilii Lc Sueur. Vol. I. fig. 2,3. 

5. SvBFMa. RHINOBATINiE. 

Muzzle generally lengthened and pointed ; but not so 
long as the body. 

Rhinobates Lac, Head and pectorals united, and as- 

* Cephaloptera Dum. Sec Vol. I. p. 174. 
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suming a lengthened^ heart-shaped form ; the snout 
much prolonged ; tail thick, as in ordinary sharks ; 
tdbth tesselat^ ; body smooth ; mouth beneath. 

R. leevis. Russell, pi. 10. 

Minn Schn. General structure of Rhinobates, but 
with a short, broad, and rounded muzzle ; connected 
either to the Torj>edinaj or to the Trigonin© ? 

R. cyclostoinus. Bl. Sch. 72. 

Family 3. PRIONID^. Spoon Fhh. 
Muzzle excessively prolonged into a flat, lanceolate 
plate ; operculum very large, with the branchial opening 
very wide, and formed as in ordinary fishes. 

PoLYoDON Lac, Teeth very small, sharp, curved, and 
serrated ; mouth beneath ; dorsal fin single ; caudal 
regular, lunate. 

P. reticulatus Sw. vol. I. p. 122. fig. 7. Lac. i. pi. 12. f. JJ. 

Family 4. STURIONIDiE. StnrgvAmn. 

Body covered with large osseous plates or tuliercles, 
which form carinated and spinous lateral lines * on the 
sides of the body, as well as on the back and belly; 
mouth placed beneath ; the bony jaws performing the 
office of teeth. 

Acipen’seti I Ann, Muzzle prolonged and obtuse; mouth 
furnished with cirri ; caudal fin lunate ; the upper 
lobe longest. 

A. Sturio Linn. (Vol. I. i>. 123. fig. 8.) 

Family .5. CHlMARIDiE. 

Snout abruptly obtuse ; tail long, attenuated, and pointed. 
Cm. MASHA Lin. Profile vertical ; muzzle conical, behind 


* HV-nco wo find that nurnorous genera, intended to represent this type, 
haye tiie lateral lino elevated or armed with spines : the Lorifarintr. the 
BaUsthlcTf the all the horse mackerel, and others which will 

occar to the ichthyologist, arc striking examples of this representation. 
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which in a crest-like 
prickly lobe; tail end- 
ing in a long dla- 
merit. 

C. monstrosa. Blochi 
yl. 124. i Jiff. lOl,) 

Callorhynchus Gronov. 

Snout terminating in 
^ fleshy lobe/ which curves over in front of the 
mouth ; caudal fln surrounding the sides of the 
pointed tail. 

C. antarctica. Gronov. pi. 4. f. 1,2. (Vol. 1. p. 125. fig. 9. a.) 



OuDER IV. PLECTOGNATHES. Chelonifomi Fishes. 

Skeleton sub-cartilaginous ; ribs obsolete ; branchial 
spiracle single ; scales none ; eyes small, almost vertical. 

Family 1. BALlSTIDiE. 

Body oval, either mailed with plates or covered by a 
hard coriaceous skin ; mouth very small ; jaws im- 
moveable. 


1. SuBiAM. OSTRAClNiE. 

Body smooth, quadrangular in the typical, and triangu- 
lar in the aberrant groujis, covered by angulated bony 
plates, soldered at their sutures ; dorsal fin one ; no 
ventral fin ; caudal rounded. 

OsinAcroN Linn. Body quadrangular ; destitute of 
spinal processes. 

O. cubicus. Bloch, pi. 137. nasus. Ib. pi. 138. 

Tbtrosomus Sw. Body quadrangular ; armed with 
spines on the back and belly. 

T. turritus. Bl. pi. 136. 
y 2 
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Lactophrps Sw. (^. 102.) Body triangular, armed with 
strong 
spines ; 
curved 
backwards 
just before 
the anal 
fin, and ge- 
nerally with two others, resembling horns. 

L. trigonus. BU pi. 35. cornutus. BI. 133. 
bicaudalis. Ib. 132. quadricornis. II). 134. 

Rhinesonius Sw. Body triangular, entirely destitute 
of spines, and often scored or reticulated as in the 
Balistes. 

R. triqueter Bloch, pi- 130. concatlnatus. Ib. pi. 131. 

Platycanthus* Sw. Compressed, subtriaugular, with 
broad obtuse plates or spines scattered over the body 
and eyes. 

P. auratus. Shaw, Nat. Miss. pi. 338, 

2. SuBFAM. BALlSTlNili. 

Body compressed, oval-fusiform, covered with a gra- 
nulated coriaceous skin, which is (typically) reticulated ; 
muzzle conic, much prolonged, ending in a very small 
mouth, furnished with a few sharp teeth in each jaw ; 
pelvis sometimes forming a single ventral fin ; dorsal 
fins two, armed in front with spines. 

Balistes Linn, Body scored, or divided into diamond- 
shaped granulated divisions ; the interstices smooth ; 
dorsal fins two, the first spinous 5 tail armed on 
each side by two or more series of acute prickles. 

Balistes Linn. Spines in the first dorsal fin smooth, 
acute, with three membranaceous rays; caudal fin 
generally rounded. 

Mt;\lmella. Freys. Atl. pi. Lamarouxii. Ib. fig. 1. 

46. 2. {Jig. 103.) aculeatus. Bloch, pi. 149. 



• Acarana Gray. 
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Rhinecanthua Sw. First dorsal spine thick, obtuse, 
serrated or tuberculated ; caudal fin rounded ; pelvis 
with spines but no rays. 

ornatissimus. Lesson. Atl. 10. 1. conspicillmn. Ib. pi. 9. 1. 
lineatus. Benn. Cey. pi. 10. amboyncnsis. In. Z. 8. 3. 

Melichthys Sw. Caudal fin doubly lunate; tail with 
six or seven rows of spines ; pelvis hardly pro- 
truding, and without rays. 

rhigens. Bl. pi. 152. 2. marginatus. Ib. 2. pi- 15. 1* 

albicaiidatus. Ru])p. 2. 1 6 1 . Prasliiicnsis. Frey. Atl. 46. 1 . 

Canthidermis Sw. Body entirely covered with minute 
spines or prickles, exclusive of those larger ones on 
the tail ; pelvis forming a simple spine without rays ; 
caudal rounded ; first dorsal spine obtuse, serrated. 

angulosus. Frey. Zool. p. 210. Gaimardii Sw. Frey. Zool. 
oc^atus. Ind. Zool. 90. fig. 1. p.209. * 

Capriscus. Body shaped and reticulated as in Balistes ; 
but the tail destitute of prickles. 

Zenodon Riippell. The two lateral front teeth in the 
upper jaw lengthened and pointed ; dorsal and anal 
of nearly equal breadth throughout ; caudal large, 
simply lunate ; pelvis small, without rays. 

Z. niger. Ililpp. Atlas, ii. pi. 14. fig. 3. 

Chalisoma Sw. Caudal fin large, doubly lunate ; 
pelvis forming a ventral fin provided with rays ; 
second dorsal and anal fins falcated ; dorsal spine 

obtuse and rough ; teeth ? 

C. pulcherrima. Lesson. Atl. pi. 9. fig. 2. velata. Bl. 150. 

* baJisteii Jackfonianus. Frey Zool. 

Y 3 
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Capriscus Antiq., 

Will. Caudal 
fin truncate or 
rounded ; pel- 
vis slightly pro- 
jecting, but 

destitute of 
rays ; dorsal 
spine obtuse and tuberculated ; teeth entire, 
erythropterus. Less. Atl. rivulatus. lllipp. Atl. ii. 16. 2. 

10. fig. 3. (Jig. 104.) castaneus. Iiid. Z. i. pi. 90. 2. 
llondelettli. Yarrell, u.357. niger Sw. Appendix. 

Leiurus Sw. Pelvis forming a large ventral fin pro- 
vided with distinct rays ; dorsal spines acute and 
smooth ; caudal small, doubly lunate ; teeth longest 
in front, and sometimes notched in the middle. 

L. macrophthalmu.s. Uuss. pi. 22. racliatus. Bowdich, Mad. 

Russellii. lb. pi. 23. pi. 17. fig. 45. 

Pachynathus* Sw. Body short, broad* compressed ; 
the head very large, and nearly as long as the body ; 
eyes very remote from the mouth, placed high upon 
the crown, and immediately above the pectoral fins ; 
front teeth remarkably long ; first dorsal spine obtuse 
and rough ; pelvis with minute rays ; caudal doubly 
lunate. 

P. triangularis. Russell, pi. 20. 

Triacanthus Cuv, Ventrals represented by two large 
spinous rays attached to the pelvis, which does not 
project beyond tlie skin ; dorsal fins two, the first 
with spilled rays ; body with minuW prickles, shaped 
as in Balistes, but the tail much lengthened ; the 
caudal forked. 

T. biaculcatus. Bloch, pi. 148. fig. 2. 

* 1 h«'.vc had much hesitation in characterisinf? this as a subgencric type : 
but it diders so remarkably in its long, yet conic muzzle, that I am temptca 
*to think it may be the citironectiform type of this genus, corresponding to 
Psiloccphalus : the eye is so remote from the tip of the snout as to be nearly 
half way between that and the base of the caudal fin. 
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PsiLocEPHALus Sw, Bocty linear^ narrow, very long ; 
head and jaws excessively lengthened ; termkiated by 
a small vertical mouth ; the chin prominent and 
bearded ; pelvis prominent and forming a dew-lap ; 
dorsal and anal single, of4ioft rays ; caudal fin very 
long and oval; analogous to Syngnathus, Mor- 
myrus, &c. 

P. barbatus. Gray, Ind. Zuol. 

Monocantiius. Body short, broad, furnished with 
prickles ; the first dorsal fin represented by a single 
dentated spine ; pelvis either prominent and spined, 
but destitute of rays, or altogether concealed ; belly 
and throat capable of distention. 

Monoeanthua Cuv. Body covered with a granulated, 
coriaceous skin ; the sides of the tail armed with 
recurved spines ; pelvis protruding beyond the skin, 
and generally armed with prickles, 
liippocrepis. Frey. Z. p. 21 2. Freycinettii. Ib. 213. 
geographicus. Reg. An, 12. 2. Chinensis. Ib. 152. fig. 2. 
tomentosus. Bloch, 148. 1. filamentosus. Vol. I. 195.29. 

Canthcrinea Sw. Body smooth or granulated ; pelvis 
prominent ; no spines on the sides of the tail. 

C. na.sutus. * Frey. Zool. p. 214. 

Chfptodermis Sw. Body entirely covered with sharp 
prickles, intermixed with soft ciliae or lobed ap- 
pendages ; pelvis prominent, but no spines on the 
sides of the tail, 

C. sx>iriosissiinus. Frey. Atl. pennicilligenis. Cuv. U^g. 
pi. 45. fig. 5 — 8. An. pi. 12 . fig. 3, 

Alutera Cuv. Body granulated, ovate, oblong ; pelvis 
concealed beneath the skin ; sides of the tail without 
spines. 

A. inonoceros. Bloch, pi. 147. L-evis. Bloch, pi. 414. 
punctata. Spix, pi. 76. virida. Frey. Atl. 472. 

(Jig. 105.) 

* Mon. Sandwichiensi«, and Gaimard, 

Y 4 * 
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Trichoderma Sw. Body scored, or dividetl into diamond- 
shaped compartments, as in Balistes ; pelvis pro- 
jecting ; sides of the tail with spines, and sometimes 
furnished with a fascicle of rough bristles. 

T. scapus. Lac. L pi. 1 8. f. 8. histrix. Sw, Gray, Ind. Zool. 

3. SuBFAM. TETRAODIN^E. 

Body slightly scabrous, or defended only by short 
prickles, more conspicuous on the lower part; belly 
capable of being greatiy inflated ; jaws sharp, cutting, 
each divided into the appearance of two tee'th. 

Trtraooon Linn. Head short ; the body being entirely 
covered with prickles. 

T. liueatus. Bloch, HI. maculatus. Hamiit. 18. tig. 2. 
teatudincus. Ib. 139. fluviatilis. lb. pi. 30. fg, 1. 

Leisomus Sv). Head short ; the body entirely smooth. 
T. lasvissimus Sch. marmoratus. Hainilt. pi. 18. fig. 3. 

Lagocephalus Sw. Head short ; the upper parts of 
the body smooth ; the bglly armed wifli angulated 
spines, as in Diodon. 

L. stellatus. Bl. pi. 143. ^Pennantli. l^arrell, ii. 347. 
CiRRHisoMus Sw, Sides of the body furnished with 
cirrifonn processes. 

c. Sprenglcri. Bloch, pi. 1 44. 

PsiLONOTUS Sw, Fore part of the head and muzzle 
prolonged, narrow, as in Balistes; the back cari- 
nated ^ belly furnished with prickles. 

P. rostratus. Bl. pi. 140. Electricus. Ph. Tr, 76*. pi. S. 
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4 . SuBFAM. DIODONIN^. 

Teeth none ; cutting margins of one or both of the jaws 
entire ; body more or less orbicular^ and armed with 
spines. 

Diodon Linn. Both 
jaws with the margins 
undivided ; body co- 
vered with spines. 

D. histrix, Bloch, pi. 125. 

(Jiff. 106.) 

Tbiodon Cuv. Upper 

jaw divided at the margin into the appearance of tceth> ' 
lower entire ; belly forming an enormous bag ; body 
rough, as in Tetraodon, particularly on the belly. 

T. bursurius. Ileimv. Less. Atlas, pL 4. ( Vol. I. p. 1 97. Jt$^. 32. ) 



5. S’lBFAS? CEPHALINA5. Sun-Jish. 

Body oval or orbicular ; the dorsal, caudal^ and ven- 
tral fins united. 

Pedalion Ctuilding MSS, Botly rough, sub-ovate ; 
mouth very small ; jaivs acuminated ; a six-lob sa- 
cral appendage serving instead of a caudal fin, and 
disconnected to the dorsal and ventral fins ; pectoral 
fins short, rounded ; eyes versatile, as in Syngnathus. 
r. gigas. Guild. (Vol. I. p. 199. Jiff. 3.3.) 

pBTHAOOIlISCUS Sch. ( 

107.) Body nearly 
bicular ; die skin rou 
but without spines 
compartments. 

O. mola. Bloch, pi. 1: 

Molacanthus Sw, Body armed with spines. 

M. Pallasii Sw. Pall. Spec. Zool. pi. 4. 

Cepualus Shaw, Pectoral fin lengthened, pointed ; 
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body oblongs hard^ divided into small angular com- 
paitments ; connecting this group with the Ostracina*. 

C, oblongus. Bl. Sch. pi. 97. 

Family 2. CHIRONECriDJS. Frog-fish. 

Body naked, thick, heavy, generally compressed, some- 
times tuberculated, but always destitute of scales ; eyes 
small, generally vertical, or placed near the crown ; 
mouth vertical, the lower jaw longest ; branchial spi- 
racle single, placed close to the pectoral ; head generally 
with detached rays, or horn-like processes ; pectoral 
fins pedunculated, capable of being used as feet ; dorsal 
fin either divided or entire. 

Chironectus. Cuv. Body naked, compressed ; mouth 
vertical. 

C. Histrio. Bloch, 111. pictus. Shaw, Ichth. ii. pi. 16.5. 

Family 3. LOPPIIDiE. 

Head enormous, nearly flattened, often spiny or tuber- 
culated ; body depressed, sometimes with pores, but 
never with scales ; tail small, compressed ; mouth often 
very wide, placed beneath the snout, and cleft horizon- 
tally ; pectorals pedunculated. 

Malthe Cuv. Head with a horn-like process on the 
snout, pointing forwards ; mouth small, slightly 
retractile ; hinder part of , the head and the body very 
broad and depressed, studded with scattered tubercles. 

M. nasuta. Bloch, pt. 1 1|^ ( Vol. 1. p. 9. flg. 1 . ) 

Lophius Linn. The whole of the head and body 
excessively broad, sometimes nearly orbicular ; head 
enormously large, more or less spinous, and furnished 
w ith cirri and long detached moveable rays ; dorsal 
fins ‘two; mouth very* large, transverse, with acute 
teeth ;*eyes vertical ; tail short, compressed. 

L. piscatorius Linn, Bl. S7. 
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Astrocantii us Sw. (fig, 1 08.) Head and body orbicular, 
covered with spines; mouth beneath ; tail short, com- 
pressed ; ventrals pedunculated, placed half way be- 
tween the mouth and the pectorals ; dorsal fin single, 
placed at die base of the tail ; the general outline re 
sembling Uiat of Torpedo.* 

A. stcllatus Sw. Lac. i. pi. xi. figs. 2, 3. 


Family 4. SYNGNATHIDiE. Pipe-fish, 

Body slender, mailed with angular scaly plates, united 
at their sutures; mouth more or less elongated into a 
tube, at the extremity of which is the mouth, the open- 
ing being vertical ; gills not pectinated, but formed into 
fascicles, placed in pairs on the branchial arches ; the 
aperture forming a single spiracle. 

l*BOAssusZimn, Body depressed, broad; snout suddenly 
contracted, narrow, more or less pointed ; the mouth 
terminal, but placed beneath; pectorals pedunculated, 
very large ; ventrals of a single vermiform ray ; tail 


• Thi* family Is very imperfectly understood; those species of Cuvier’s 
which have sewes appear to belong to the tribe Cantkilfptes, 1 exclude 
from this group all such as have not pedunculated pectorals or a spiracled 
aperture. 
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shorty compressed^ with a single dorsal fin at its base, 
and opposite the anal fin ; caudal small. 

P. Dra<M>£tnn. Bloch, 109. Gron. pi. 12. figs. 2, 3.* 
natans. Bl. 121. 

HippooAMPrs Linn. Body and head compressed and 
broad ; muzzle narrow, tubular ; the mouth terminal ; 
profile of the head angular ; dorsal fin^ single ; pec- 
torals small ; caudal fin none ; anal none in the male. 
H. brevirostris. Yarr. ii. 342. 

Phyllopteryx Sw. Fuciform ; body broadest in the mid- 
dle, and furnished with leaf-like appendages. 




P. foliatus. Sw. fit}. 109.) 

Solenostoma Lac. Caudal fin large, pointed ; ventral 
fins ample, united both together and to the body, 
beneath which the eggs of the female are placed ; 
dorsal fins two, the first placed close to the head, th# 
second at the base of the tail ; snout tubular ; the 
mouth terminal. 

S. paradoxa. Pall. Spic. Zool. 8. fas. viii. pi. 4. f. 6. 
Synonathtts Linn. Snout greatly elongated; the mouth 
terminal, and opening vertically ; teeth none ; body 
very long, linear, angulated, and nearly of , equal 
breadth, but attenuated on the tail. 

Syngnathus Linn. (^fig. 110.) Dorsal fin one ; ventral 
fins npne ; caudal rounded ; males with an elongated 
pouch under the tail. 

* This species unites in itself part of the characters of Svngnatkus and 
Astrocanihus in a roost interesting manner ; the figures of Gronovius soom 
to represent a difi’erent species to that of Bloch, pi. 109. 
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S. majors* Yarr. ii. 335. fasciatus. Gray, Ind. Zool. 

typhlc. Yarr. ii. 332. ii. pi. 89. f. 2. 

Acus Will. General characters of tlie last, but the 
pectoral, ventral, anal, and caudal fins, as well as the 
sub-.caudal pouch, are wanting. 

A. equoreus. Yarr. ii. 335. himbricifoAiis. Ib. 340. 
ophidion lb. 338. 

Solegnathus Sw. Resembling the two last in general 
shape, but there is no caudal fin ; tail shorter than 
the body ; the pectorals rather large ; anal fins small. 
S. Ilanlwickii. Gray, Iiid. Zool. i. pi. 89. f. 3. 


Order V. APODES. Eels, Lampreys, S^c, 
Body eel-shaped, or anguilliform f ; ventral fins none ; 
branchial orifice of one or more spiracles ; operculum, 
when present, concealed and covered by the common 
skin. 

Family 1. MURiENIDiE. Eels. 

Body serpen ti form ; scale's very small, enveloped in a 
mucous epidennis ; ventral fins and coeca wanting ; 
branchial spiracles two, lateral, placed one on each side. 

Anguilla Antiq. Dorsal, anal, and caudal fins united 
into one ; pectoral fins oval ; the branchial opening 
transverse behind. 

Anguilla Linn. Spiracles placed just beneath the base 
of the pectoral ; dorsal fin commencing behind the 
pectorals ; lower jaw often longest ; nostrils tubular. 
Mureena anguilla Linn. M. conger. Bloch, pi. 155. 

* This is the S. Aeus of most writer* ; but, as I have thought It advisable 
to follow Willlighby In applying this name to the next sub-genui', :i 
seems desirable, to prevent confusion, not to use it also in a specific senpe 
in this. 

t Except the family of Cydopterida^ which unites this order to that of 
Ptectognaihea, 
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Ophisoma Sw. (^flg. 111. a.) Resembling the last, but 
the transverse spiracles are placed in front of the base 
of the pectorals ; nostrils not tubular, 
obtusa Sw. Appendix. acuta Sw. App. 

Ophisurus Lac. General structure of Anguilla ; but 
the dorsal and anal fins terminate at the extreme tip 
of the tail, which is naked and pointed. 

O. pictuM. Sw. App. immaculata. Gray, Ind. Zool. 

puiicticulata. Ham. i. pi. 91. dg. 1. 

fig. 5. acuminata. Ib. 91. fig. 2. 

Leptognathuft Sw. Jaws greatly prolonged, attenuat€‘d, 
and pointed ; the sides armed with large, scattered, 
acute teeth, pointing backwards, with others, much 
smaller, interspersed ; nostrils simple ; gape very 
wide ; spiracle placed transversely in front of the 
pectoral ; dorsal and anal widening at their extre- 
mities, and terminating before the end of the tail, 
which is naked and obtusQ 
L. oxyrhynchus Sw. app. (Vol. 1. p. 221. 42.) 

Ptrrurus Sw. (^fig. 1 1 1 . ft. ) Mouth sn\^ll ; dorsal and 
anal fin rather short, placed near the caudal fin and 
the vent, which is very remote from the head ; caudal 
fin distinct, and encircling the end of the tail, which 
is obtuse. 

P. maculatus. Ham. p. 25.* triporosa. Russ. i. No. 34. 

HUrdwickii. Gray, Iiid. Zool. 


* Murtcua raitabor^ a uf Hamilton. 


mc;r£nid^» SS5 

Mur^na Antiq. Pectoral fins very minute^ or want> 
ing ; spiracles placed on the sides of the head. 

Nettastoma llaf. Jaws much lengthened^ obtuse; 
muzzle slightly depressed above ; branchial apertures 
tranverse, placed l^neath the neck ; dorsal^ anal, and 
caudal fins united ; gill-membrane without rays ; no 
operculum ; branchial arches two. 

N. melanura. llaf Curat, p. 66. pi. 16. fig. 1. 

Pachyurm Sw. (yi^.H'l. c c.) Body very slider ; pec- 
toral fins very minute; tail much shorter than the 
body, very obtuse, and rather thickened at the ex- 
tremity ; dorsal fin commencing behind the vent, and 
shorter than the ventral fin, and both uniting with the 
caudal. 

P. linearis. Gray, Ind. Zool. i. pi. 95. fig. 3. 

Murcena Antiq. No pectoral fins ; dorsal generally com- 
mencing at the back of the head, and uniting to the 
caudal and anal ; tip of the tail pointed ; nostrils 
tubular; teeth various. 

M. helena. Bloch, pi. 152. rostratus. Spix, pi. 50rt. 
occllatus. Spix, pi. 50 5. 

Dalophis Raf. No pectoral fins ; spiracles placetl very 
low, towards the sides of the throat ; dorsal and anal 
fins tenninating before they reach the end of the tail, 
which is naked ; body cylindrical ; mouth small, 
with \ninute sharp teeth ; nostrils tubular ; dorsal 
fin commencing a little behind the head ; vent nearly 
central ; upper jaw mudi longer than the under. 

D. serpa. llaf. Carat, p. 69. (Vol. I. p. 224. fig. 45. ) 

Ophiognatiius Harwood. Pectoral fins and the bran- 
chial aperture very small, the latter placed beneath ; 
body capable of being inflated, like a thick tube ; tail 
very long and slender, surrounded by a narrow dorsal 
and anal fin, which unite ; mouth very wide, armed 
with sharp teeth ; eyes placed close to the sharp 
point of the muzzle. 

1). ampullaccus, Harwood, Ph. Tr. 1827. 



336 


CLASSIFICATION OF FISHESj ETC. 


IcHTHYOPHis Lesson. Body cylindrical ; spiracles la- 
teralj one on each side of the head ; mouth rather 
large ; teeth acute ; eyes moderate ; no fins whatever. 
I. pantherinus. Less. Atl. pi. 13. tigrinus. Ib.pL12. 

Aljebes Cue. A single spiracle^ as in the last, but the 
pectoral fins distinct, between which is a small con- 
cave disk; a small operculum and three rays are 
distinguishable through the skin by which they are 
envelopAl. India. (One species, not described.) 

Family 2. SYNBRANCHIDiE. 

Body eel-shaped ; spiracles placed under the neck. 

Sphagebranchus Bloch. Snout lengthened and pbinted, 
projecting beyond the mouth ; the dorsal and anal 
fins only apparent towards the tail ; branchial spi- 
racles close together under the throat ; pectoral fins 
often obsolete or entirely wanting, 

S. rostratus. Blocli, pi. 41 fig. 2. 

Monoptekus Comm. Dorsal and anal fins commencing 
on the middle of the tail, and united at its point; 
branchial orifices united under the throat in a trans- 
verse cleft, but divided in the middle. 

M. JavanenSis Lac. 

SvNBRANCHUS Bloch, A single small round l^ranchial 
aperture or spiracle placed under the throat; the 
dorsal and ventral fins meeting, and continued round 
the pointed end of the tail ; pectoral fins none. 

S. marinoratus. Bloch, 418. cashhi. Buch.pl. 16. fig* 4. 

OpiiichthysjS'w. Spiracle single, placed under the throat ; 
body entirely without fins, cylindrical, and without 
scales ; snout depressed, short, obtuse ; under jaw 
shortest ; nostrils simple, near the tip of the snout, 
and single ; eyes small ; tail compressed at the tip. 

O. punctatus. Ilain. pi. 16. fig. 4. (Ciichia.) 
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Family 3. STERNARCHID^.. 

Body linear, anguilliform, but compressed, and often 
with small scales. 

Gymnotus Bloch. Branchial aperture before the pec- 
torals ; anal fin very long, and reachii/g to the end of 
the tail ; dorsal fin wanting. 

G. elcctricus. Blocli, 156. 

Gyrnnarchus Cuv. Body elongated, scaly ; gills only 
slightly open ; head conic, naked ; mouth small, with 
a single row of small cutting teeth ; dorsal fin very 
long, the rays soft ; anal fin none ; tail pointed. 

G. niloticus Cur. 

Carapus Cuv. Body and head compressed, as in ordi- 
nary fishes ; tail very long and gradually attenuated ; 
gill-covers distinct ; pectoral fin present ; 'anal fin 
narrow, and reaching to the point of the tail ; dorsal, 
caudal, and anal fins wanting. 

C. bradiyurus, llloch, pi. 157. fig. 1. macrourus, Tb. fig. 2. 
Sternarchus Sch. General habit of the last ; head ob- 
long, compressed, naked ; the skin concealing th# 
opercula ; body scaly ; teeth close, even ; anal fin 
distinct from the caudal. 

S. albifrons, Palla.s. Sp. Zool. pi. 6. fig. 1. 
Leptocephalus Prt/. Body greatly elongated, and re- 
markably compressed ; head very small ; snout short, 
and somewhat pointed ; pectoral fins very small ; 
caudal, dorsal, and anal fins united. 

L. Morrisii Yarrell, Brit. F. pi. at page 311, 

Family 4. PETROMYZONIDiE. Lampreys. 

Body elongated ; eyes very small or none ; mouth cir- 
cular, placed beneath the head and opening by a longi- 
tudinal fissure ; skeleton soft, almost mucilagirous ; 
branchial spiracles two or more. 

Amphioxus Yarrell. Body compressed, lanceolate, hy- 
aline ; a single dorsal fin the whole lengfili of the 
VOL. 11. z 
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back ; no pectoral, ventral, anal, or caudal fins ; mouth 
narrow, elongated, the margins furnished with slender 
filaments. 

Amph. lanccolatiis. Yarrell, il. 468. 
Petuomyzon IJnn. liody cylindrical ; eyes small ; 

branchial spiracles seven on each side. 

Petromixoji proper. Mouth circular, armed with hard 
tooth-like processes in several rows. 

P. marinus Linn. Yarrell, fliiviatilis Linn. Yarrell, 

ii. 448. ii. 454. 

Heptatremns Dum. I'eeth in two rows ; tail rounded 
at the extremity, and terminated by a very narrow 
fin.* 

Ammoevtas Dum. Lower lip straight and transverse ; 
teeth none. 

A. hranchialis Dum. Yarrell, ii. 459. 

Myxine Linn. Body cylindrical; eyes none; bran- 
chial apertures two ; dorsal fin linear,' and very nar- 
row ; lips surrounded with cirri. 

INI. glutinosii JAnn. Bloch, pi. 41.‘5. 

Family 5. CYCL01»TKRIDiE. Suckers. 

C’artilaginous ; without scales ; body slimy ; pectoral 
fins very broad and uniting with a transverse membrane 
connecting the ventrals ; branchial spiracle one ; eyes 
oil each side, approximating. 

Lepiduoaster, Gonan. Size small ; body rather slen- 
der ; head heart-shaiied, much depressed ; the ventral 
membrane extends round the pelvis, forming a con- 
cave disk, a second disk is placed Ix^hind ; ilorsal fin 
one, detached from the caudal, and of the same 
length as tlie anal. 

L. cornubicus YarreU. 

Pi^c^phalus Ilaf. ‘‘ Body conic-compressed ; pectoral 

* The characters of this supposed sub-genus are so slightly given in the 
}lt;gnc Animal t that, not having seen the original description, we scarcely 
venture to atiopt ii. 
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fins united beneath on the throat to a transverse disk 
or plate ; ventral fins united to a second semicircular 
plate, whose concavity is turned upwards towards the 
head, and furnished with cup-shaped suckers ; dorsal 
fin opposite the anal ; vent nearest to the tail ; ^teeth 
sharp, in different rows, the anterior longest ; caudal 
fin emarginate/' 

P. adherens. Ilaf. 'Carat, p. 63 . 

Rupisuoa Sw, General structure of the last, but the 
caudal, dorsal, and anal fins are united. 

li. niceiisis 6*w. Risso, pi. 4. fig. 10. 

Gobiksox /iQC. Rranchial aperture rather larger ; ven- 
tral disk one ; dorsal and anal fins short, and distinct 
from the caud^ 

G. biinaculafift. Penn. Brit. Zool. pi. fig. 1. 

CYCTiOPTiniifs Lmn. Body short, thick, viscous, with 
out scales, but with rows of thick conical tubercles ; 
branchial aperture very small ; dorsal fin one, corre- 
sponding to the anal ; pectorals large, almost uniting 
under the throat, and with the ventrals, which form 
an oval concave disk. 

C. I.unipus, BlocI), 90. 

Liparis Artedi. Body smooth, lengthened, sub-an- 
guilliform ; dorsal fin long, united to the base of the 
caudal ; head thick ; tail compressed. 

I., ophidoidcs. Yarrell, B. Fish, ii. 274. 


CHAP. III. 

A NATUUAl. AKllANGKMKNT OF THE CLASS AMPHIBIA, ACI’ORDING 
TO PROFESSOR BELL. 


OituBR. I. AMPHIPNEURA. 

Body elongate, formed for swimming ; feet either two 
z 2 



340 


CLASStnCATiOS OP PJSUESj ETC. 


or four ; tall compressed, pennanent; branchia external, 

permanent ; lungs rudimentary. 

PnoTKrs Lanr. Anterior feet with three toes ; pos- 
tcuor with two only^ and all the legs very small ; 
tail vertically compressed, the edges hn-like ; muzzle 
lengthened and depressed ; eyes excessively small, 
nearly concealed by the common skin. 

P. anguiiuis. Laiir. pi. 4. fig. 4. 

SiREnoN WagL, AxolvL Anterior feet with four, pos- 
terior with five, toes ; resembles in many respects the 
larva of an aquatic salamander. 

S. pisciformis. Gen. /ool. iii. pi. 140. 

]MenobranciiU8 Harlan. Each of feet with four 
toes. 

M. lateralis llarl. 

Siren Linn. Body anguilliform ; no hind feet ; mouth 
small ; eyes minute ; eari concealed ^ teeth only in 
the lower jaW ; anterior feet small, wdth four toes ; 
tail compressed. 

S. lacertina lAnn. 

Pseuihtbranvhun Gray. General structure of Siren, but 
with three toes only on the anterior feet. 

V. striutii Gray. (Siren btriuta Leconte.^ 


Order II. ANOURA. 

Body short and broad ; inetamorphous ; complete ; larva 
or tadpole without feet, but with a compressed tail and 
external branchia ; the perfect or adult animal with 
four feet, no tail, and internal branchia. 

Ran A Linn. Terrestrial Frogs. All tlie toes simple, 
neither dilated at their extremities, or furnished with 
nVils ; mouth toothed ; feet, especially thO hinder, 
very long ; skin smooth ; tongue and tynpanum dis- 
tinct. 

R. esculcnta Linn. The common firog. 
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Hyla Laurenti. Tree Frogs. Toes dilated at their 
extremities. 

Hyla arborea Laur. llcesel. pi. 9, 10. 

Ceratophrys JBoie. Horned Frogs. Above the eyes a 
horn-like prominence ; toes ix^inted. 

C. variuM. B. Seba, i. pi. 79. figs. 1, 9. 

Bufo Laurenti, Toads. Body thick, tuberculated ; 
hinder feet not very long ; teeth none ; nose founded ; 
tongue and tympanum distinct. 

B. vulgarly Has. pi. 20. 

RniNKLiLA Fitz. muzzle pointed ; head rounded be- 
hind. 

R. probosculeus. Spix, pi. 21. fig. 4. 

Otilopiia Cuv. Muzzle angular ; head with a crest 
on each side, extending over the parotid. 

(). margaritifera. Daud. 33. 

Dactylkthra Cuv. Toes pointed, the hinder ones 
widely palmated, the three internal ones witlr their 
extremity enveloped in a conical, corneous, black 
substance. 

D. laivis. Daud. pi. 30. fig. 1 . 

Bombinatou Merr. Mouth large ; eyebrows rounded ; 
no claws upon the toes ; tympanum concealed. 

B. bonibina. Daud. 26. 

Bbeviceps Merr. Head and mouth very small ; feet 
semi-palmated only ; toes rive, four ; tympanum and 
parotid concealed. 

B. giobusus. Daud. pi. 29. fig. 2. 

Brachycepiialits Fitz. Three toes only on the feet. 

B. Ephippium. Spix, pi. 20. fig. 9. 

PiPA Daud. Body flattened above ; head large and 
triangular ; tympanum concealed ; each of the an - 
teriof toes divided at the tip into four points. 

P. Surinainensis. Daud. 31,39. sternal is. Spix, pi. 29. 
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Ordku III. "^URODELA. 

Body long, slentlbr ; feet always four ; tail long, per- 
manent, with external branchito in the young, and cel- 
lular lungs in the adult state. 

Salamandiiina Sam. General structure of Salaman- 
dra, hut there are only four toes upon all the feet. 

S. perspieillata Sitv. 

Salamanj»ua. Terrestrial Salanumdvrs. Four toes on 
the anterior, and five uj)on the hinder feet ; head 
flattened ; tail rounded ; aquatic in their tadpole or 
larva state, hut terrestrial in the adult. 

S, maculosa, l^ae. ii. i>l. 80. 

TritoncJla Sw.* Aquatie Salamanders. Toes as in 
Salarnaiidra ; hut the tail is iniicli compressed, and 
surrouiuled by a narrovr fin. 

T. Gesneri Jjtur. 

Molok Merrem, dray. 'Foes long and free ; skin and 
jiarotoids smooth, minuttdy punctured ; lateral line 
none. 

Al. glutinosa Gnuj- (Salairiandra ghitinosa Green,') 


OiiDKii IV. ABIIANCHIA. 

Aquatic ; body long ; feet four ,* respire by lungs only ; 
branchial none ; cranium solid ; no metamorphoses 
known. 

AIknopo.'ma Harlan. General form of a salamander ; 
body sub-cylindrical ; tail compressed ; eyes very 
small; legs rather strong; toes four, five; feet ex- 
ternally fringed. 

IVl. glgantca. GrilK Cuv. p. 410. 

AMefiiTJMA Garden. Body excessively lengthened; legs 

• A8 the name of Triton has long been given to a well-known genus of 
shells, perhaps I'ritunella may serve our turn on this occasion. 
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ami feet very small, rudimentary ; the number of 
toes variably in the species. 

A. tridactylum Cuv. means Garden. 


Order V. APODA.— 

No feet or branchia ; body elongated, slender, anguilli- 
form ; tail very short, almost wanting. 

CcEciEiA. Sternum wanting ; lungs unequal ; ears con- 
cealed. 


CHAP. IV. 

A SVNOl'SIS AND NATUUAf. ARRANGKMKNT OF THE CLASS OF 

IIEPTILIA. 


SYNOPSIS. 

Order J. EMYDOSACRES. CrocodiU\s\ 
Body plaited; tail long; feet pabnated. 

(^ROConir.iTs. Cower canines i^celved into the upper. 
CnAMi\sA. J.ower canines received into pits. 
Stenosauuus. Jaws very long, narrow, and cylindrical. 


Order II. CIIKLONIDES. Tortoises. 

Limbs capable of being witlidrawn int«) a shell-like covering 
which protects the body. 

Family 1. ClI ELIDRIDAC. Crororlile Tortoises.' 
Tail long ; head not retractile. 

z 4 
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Chelydra. Tail long* with crests of scales. 

Platysterkox. Tail long, without crests; head large and 
broail. 

CiiELYs. Nostrils much lengthened and tubular ; head and 
neck with lol>ed apjiendages ; tail short. 

Family 2. TESTUOINIDiT?. Larid Tortoises, 

Feet club-shaped ; toes very short, united as far as the claws. 

Testudo. Sternum immovable. 

Chehsina. Hinder part of the sternum movable. 

HoMoi'i’s. Each foot with four toes and claws. 

Pyxis. Anterior part of the sternum movable. 

Kinixys. Posterior part of the sternum movable; hinder 
feet w'ith only four claws, fore feet with five. 

Family 3. EMYDilC. River Tortoises, 

Tail short ; the toes distinctly separated, but united by a web. 

CisTvoA. Sternum very wide, the two divisions movable. 
Emys. Sternum immovable. 

lUNOsTEUNON, Steruuiu rounded in front, of eleven phitcs ; 
symphyses narrow. 

Stenwtherus. Sternum wide, the front lobes moveable ; jaws homy, 
CuELODiNA. Neck remarkably long. 

Htdraspjs. Sternum narrow, solid; nostrils short and 
tubular. 

Family 4. TRIONYCTDJE. Soft Tortoises, 

Shell soft, covered with a skin ; claws only three. 

Trionyx. Sternum narrow; slieJl margin cartilaginous. 
Emyda. Margin of the shell with small bones. 

c 

Family 5. CHELONIDiE. Sm Turtles, 

Feet iiii-shaped. 

(^UELONiA. Shields bard, naked. 

Si'HARo^s. Shell eovered with a coriaceous skin. 
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Order III. ELANOSAURE8. Fith Ligards. 


Body lacertifotm ; feet fin-shaped ; jaws exceedingly long. 

Nock excekitively long ; jaws short. 

Jaws very Jong ; neck short. 

Incisors with a hole on the inner e<lge of the alocola. 


Plearasaures. 
lehthyosaures, 
Sa uroct’phalus. 
Pierodactylus. 


Jaws excessively long ; feet ftirnished with toes, the 
anterior wing4ikc. 


Order IV. OPHIDES. The Serpents, 

Feet none. 

Family 1. HYDROPIIID^. Water Serpents. 

Body and tall coinpres.sed ; nostrils operculated ; ,aiial spurs 
none ; tipper jaw with poisonous fangs. 

Hrnaus. Head small, not enlarged behind; plaited. 
Pela>iys. Head enlarged behind; scales .small, hexagonal. 
Chkusydrus. Head and body with small carlnated scales, 
Aciikocordus. Like the last, but the tail is not compressed. 
HEiirETON. Head with two soft scaly tentacula* 

PsKunoKOA. Head enlarged lichind, plaited ; back carlnated. 

Family 2. CROTALIDiE. Poisonous Serpents. 
Upper jaw with poisonous fangs ; tail cylindrical. 

CaOTALu.s. Tail ending in a rattle ; scales similar on the head 
and back. 

Caudisona. Like the last, but with plates on the head. 

Tisii'HONus. Tail ending in a spine or sting ; head with plates. 
CRAsrEDocEPHALus. Head scalcd ; sub-caudal plates double. 

CoFiiiAs Merr. Head broad behind, large, scaled ; tail simple. 
2'rigonocephatus. Head with plates. 

CERA.STKS. Head broad, covered with scales or plates ; no de- 
pression behind the nostrils. 

Cerastes. Scales of the head and back nimilar ; nostrilB large, simple. 
Herns. Head with granular scales; sub-caudal plates double. 

Echvt. Head with small scales ; sub-caudal plates single. 

Acanthopes. Tail with a hook ; front scaled. 

Naia. Head with large regular plaits. 

Naia.^ Neck capable of being dilated ; head narrow. 
heptOfm. Neck not expansive ; head broad. 

Elaps. Head narrow ; dorsal scales equal. , 

Platiikits. Body cylindrical ; tail compressed. 

Trimesurus. Head distinct ; tail conical i caudal plates double and 
single. 

Oplocephalus. Like the last, but the caudal plates simple. 
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Family 3. COLlTKERIDaT^. ' Snakes 7Wi poisonous. 

Txiwcr jaw niuhllv ; fangs small, oi^pnonc. 

CoLUBFiu Anal spines none; ventral plates broad. 

Co/uhrr. HOiid moderate ; nose rounded. 
lleterodon, Ndse acute aiitl ri*curved. 

SriLETEs, Scales in long series ; abdominal plates recurved ; 
mouth very small. 

Zknodon. Tail short ; liead large, distinct ; mouth very wide. 
Oligotion. Head «hort, obtuse, narrow. 

EtpcUniryas. Tail long j head lengthened, distinct ; mouth very wide. 
II uiiHiA, Tail conical, .-interior c.-iudal plates single, poste- 
rior double. 

LiOPiiis. Head hardly distinct; mouth small ; hind teethlargc. 
Calomariti. Head not distinct ; tail very short ; caudal plates entire. 
Itrni'hyurrhos. Iteseinblcs the last, hut the eyes are very small. 
J.ycot/nn. Scales nearly square ; limly long, sun-compressed. 
'/.ennpeUis. Nose rounded j head plates triangular. 

Scytale. Head ovate, indistinct, plated ; sc.ales equal. 

Dryixfs. Head Ipng ; miiz/le .acute; tail long; scales equal. 
Passirita 'J’hc dorsal scales triangular, the lateral linear. 

LrjUo/i/its. Like Dryiiius, but the muzsle rounded and obtuse. 

Amju.k.'kviialus. Head high, plated hefiire ; l>oj|y compresst?d. 
Dipsas. Head short, broad ; body compressed ; vertebral 
scales sqn.-ire. 

Ccrehus. I lead with small .scales, and plates before and between the eyes. 

Boa. Ventwithtwospiirs; tail prehensile; caudal plates simple. 
Jtoa. Muzzle with sc.iles ; labial scales variable. 

Eunretrs. Muzzle with plates iiiNtead of scales. 

Pytiios. Small plates on the fore part of the he.ad. 

Cenchrus, Head truneati? before and behind ; eaudal plate* simple. 
Python. Heseinhles the last, but the t-audal plates are double. 
iionylnphis. Scales of the he.id and hark similar and carinnted. 

Eryx, Head with small bcales ; tail short, obtuse ; no anal spines. 


TIe.'id a.nd body with smooth imbricate sc;des. 

PsKunoPus. Tubercles at the anus ; scales square, thick. 
Ophisaithc.*:. Tike the la,st, hut without anal tubercles. 
Angcis. Body enLircdy smooth, surrounded with imbricate 
scales. 

Acontiaa. Tail short ; no rudiments of feet externally or internally. 

Family .'5. AlMPIlISBJENIDAi. BUnd-wortns. 
Body cylindrical ; the scales forming rings ; tail very short, 
thick, obtuse ; eyes minute or concealed. 
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AMPiiisBAfiVA. Scales fiiiadrangulap ; anus with pores. 

Leposternon. Resembles the last, but the muzzle is advanced ; tho> 
racic rings irregular. 

Typhlops. Eyes hardly visible ; sciilcs imbricate ; front plated. 

S/enosfoma. Muzzle depressed, obtuse. 

Tuphlops. Muzzle with a single frontal sharp^edged plate. 
lannophis. Muzzle pointed; tip of tlie tail with a horny shield. 
Typhtina. Muzzle with a single plate ; tail spined ; eyes none. 

Aniliits. Coral Snahes. Body and head cylindrical, with .small 
imbricate scales, those beneath rather larger. 
j*7iilius. Tail obtuse ; a single row of larger beneath. 

Urupvltis. Head small ; muzzle pointed ; tail obliquely truncate. 


Ohder V. SAURKS. The Lisards^ 

Body covered with scales ; feet four, rarely two, with toes. 

Family 1. CllAjM AXIONIDAC. 

Toes scansorial, syndactyle, divided into tw o portions ; tongue 
excessively long, vermiform, the tip enlarged and obtuse; 
tail prehensile. 

Chamu'lt'on Linn. 

Sub-genera : Triccros^ Diccros. 

Family iJ. IGUANID.^E, Thick-iongued Lizards, 

Tongue thick, not extensible, and only notched at the tip ; 
palate furnished with teeth ; neck narrower than the head, 
which is more or less widcnerl behind. 

PoLYCHRUs Cuv, 'Jail long, slender, and smooth, more or 
less prehensile ; body smooth, without a 
dorsal crest ; thr<)at pouched ; jialate ge- 
nerally furnished w’ith teeth : representing 
the chaineleoiis. 

Sub-gcncra : Norops * , La;maru’tus, UrostrophuSt Polychrus^ Braqhy- 
tophus. \ 

Iguana Daud. Head, body, and tail more or less compressed, 
and armed with a tlorsal range or erest of 
spines ; throat with a pouch ; toe^ simple. 

Sub-genera : Ophrymssa^ Iguana, Basaliscus, Amblyrhyncl us, Alopo~ 
nutus. . * 

Stellio Davd. Head and body more or less dcjiresscd, the 

* Connects tins genus to Anolis. t Connects Polychrus to Iguana, 
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former broad behind ; tail armed with vcrti- 
ciliated rings of spines ; no palatine teeth. 

Sub-genera : StelUo, UronomastrOe^ Oyclwa^ Jl*hyUurus,* 

Plattj)acttlus Cue. Head and body greatly depressed; 

toes nearly equal, more or less united and 
dilated into <iisks. 

Sub.genera : typical— Hemidactylua : aberrant— P/tto- 
ilactylus, Sphierodactytua^ and Phyllodactylus. 

ANOLisf Merr. Throat with an enormous extensible pouch ; 

head and body not depressed ; belly and tail 
with small imbricate' scales ^ ; a single disk 
upon the toes. § 

Sub-genera : StenodaclyluSf Dac/yloat Xiphosuru^ and AnoHs. || : 

Family 8. LACEKTIDiE. Shnder-tongued lAzarda^ 

Tongue very long, slender, and deeply forked ; no gular 
pouch, or dorsal crests of spines on the tail or body ; neck 
thick ; head small, pyramidical, not diluted behind. 

Hydrosaurks^ Wag, Scales imbedded in the skin, and separated 
from each other ; tail long, compressed, curinated, 
with a double crest ; toes long, uiieqi^al. 

Sub-genera : Feranus^ Hydrosaums^ Empagusia. 

Hkloderma.** The scales of the body resembling detached 
shicld-likc plates ; tail rounded, moderate, not 
crested ; the middle toe longest ; tongue — — — ? 

Sub-genera : Helodcmia. 

Lacerta. Head jiyramidical, narrow behind ; tail long, al- 
most always rounded ; the scales smooth. 

^ Sub.genera : Amciva, Lacerta^ Scaptcira, Acranthoa, Draciena, 

ZoNTJRUS. “ Head depressed, broad behind, with whorls of 
large keeled spinous scales.” ^ 

Sub-gencra undetermined. 

LEioLEPis.|f J^iizard-shapcd ; tongue scarcely extensible, the 
tip slightly forked anti squaraose, the hinder 
portion papillose ; tail very Kmg, with whorls 
of small, curinated, but not spinous scales. 

Sub-genera : Lcioleph. 

* The last sub-genut, Phyllurus^ unites thi.H group to the PlatydactUL 
f Thie genus, passing into that of PolychmSt completes the circle of the 

IgvanidiP^ which stands the first in our series, 
t By thU character they preserve their representation to the Aganudw. 
i Kxem t in Stcnodaclylua^ which unites this genus with the last. 

(I Ano/5,* passing into Potychrus^ completes the circle of this family. 

^ This group seems to pass into the Scinenidiz by means of Mr. Gra^a 

new genus Empagusiat which I have placed on the confines of that family. 

Rcpresetiling the tortoises and the Agamidas, 
ft Forming the passage between the slender and the thick tongued 

Ucards or Jguanidee. 
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Family 4. AGAMID^. 

Belly iind tail entirely covered with small imbricate scales ; 
palatine teeth none • ; tongue thick, not extensible ; toes 
simple, free, unequal ; body and tail more or less depressed. 

LoFiiiuHA Gray, Tail very long, compressed, and carinated 
with spines, which extend on the ridge of the 
back, and arc generally large upon the nape. 

Sub-gcncra : Js/iurus, Lophyura^ Caloteitt LophyruSy Lyriocepkalus, 

Deaco Linn. Skin of the throat either excessively enlarged, 
or the >idcs furnished with wing-like ex- 
pulsions. 

Sub.gencra : Sitanat Clnmydosaurcs, Draco. 

Aoama Daud. Tail long, slender, more or less rounded ; no 
crest of spines on the back, head, or tail; 
head depressed and enlarged behind. 

Sub-gcncra : Agama^ Trapclus^ Ceraioptiorus^ Grammotophora. 

PiiuYNOsoMA iragler. Body and head flattened, tl»e former 
wide, and nearl)^ orbicular ; tail sliort, do 
pressed, rough ; no dorsal or caudal crests. 

Sub-gcncra : Phiynosoma, MegalochHuSt Phrynoccphalust Ttapido- 
U'pis^ Callisaurus. 

Teopidurus Weig, Palate furnished with teeth ; hcKq} and 
scales somewhat resembling the skinks. 

Sub-genera ; TropiduruSt Leiotcemm. 

Family 5. SCTNCOIDiE. Skinks. 

Feet in general very short, often rudimentary ; body smooth, 
without crests or spines ; scales shining, as in serpents. 

SciNcus. Tlie four feet with perfect toes, as in Liacerta. 

Sub-gcncra : Scincus^ Trach^thmurus, TiliquOt Gymnothalmus. 

Skfs. Body serpent-like ; feet very small, remote, with 
either three or four toes ; ears distinct ; scales 
imbricate. 

Sub-genera ; Lygosovia^ Seps. 

CuALCinfis. Scales rectangular; legs four; toes variable. 

Sub-gonera: Chalcides. 

OpHionE.L Feet rudimentary ; the toes undivided. 

Sub-genera OphiodeSf Bipes. 

Chikotks. Feet only two j anterior scales verticillated. 

Sub-gcncra ; ChiroUt. 

' % Excopt in such as pass into those Scincoidcs which have palatine teeth. 
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A NATURAL ARRANGEMENT OF THE CLASS 

UEPTILIA. 


INTRODT^OTORY OnSKRVATIONS. 

(l6.0.) In the state of our knowledge of the class 
Reptilian there is something so peculiar, that we must 
pause to make some observations upon it. Notwith- 
standing that it is, without exception, the least inviting 
of all the different branches of Natural History — having 
neitlier popular interest, practical use, or individual 
beauty to recommend it, — Erpetology has nevertheless 
received more attention,* and has been more minutely 
studied, than any one division of the animal kingdom. 
In this the naturalists of Germany ^and of France have 
take*) the lead, and their researches have been so as- 
siduous and profound in the investigation of structure 
and of specific differences, that, upon these points, they 
have left little or nothing to be done by those who may 
come afU‘r them. Hut it has been truly observed by a 
well-known entomologist of this country, when speaking 
of the comparative merits of Cuvier ami Lamarck, ^‘that 
the disposition or ability to make use of such materials, 
to give them the pfoper form and polish, is not, it 
seems, a necessary concomitant to skill in extracting 
them, or to the patience required before*^ they could be 
collected for use.'' And hence it is, that with the most 
ample materials, and the most thorough knowledge of 
fonns and species, which the distinguished writers to 
whom we allude obviously possess, it may be safely 
asserted > that tlie natural arrangement of the reptiles is 
precisely in the same state as it has ever been, that is, 
entirely unknown, — and that it is consequently less un- 
derstood than any other division of the animal kuigdom.' 
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(170.) The most unscientific person is aware that analy- 
sis and generalisation are two branches of knowledge, 
which, although absolutely essential to combine for the 
discovery of truth, relate to different operations of the 
mind ; for each may he pursued independently of the other. 
In the first, the mental energies, as it were, are concen- 
trated, nay, even contracted, to the intUvidual object 
before it. In the second, the very reverse of this takes 
place : the mind, duly informed upon the general, not 
die specific or individual features, is called upon to ex- 
pand ; and, from a variety of objects, to discover those 
occult or general principles of union or variation which 
pervade through large assemblages. In the former of 
these inquiries, as we have just observed, every thing 
ha^lieen done; in the latter, comparatively nothing. To 
divide and subdivide merely for the sake of division, 
or to facilitate research, is a very diff'erent thing from 
doing the same with an ulterior object.* Now the ulte- 
rior object which every great zoologist aims at, is the dis- 
covery of the series ^f nature, or, in other words, the 
natural system. It might, therefore, have been supposed 
that the erpetologists of (xermany, a country which gave 
birth to the illustrious Fries t, would have imbibed 
something of his generalising spirit ; and that they 
would have constructed their systems, however different 
from each other, with some reference to the theory of 
their countryman, or at least to those innumerable resem- 
blances which were to lie found in this class of animals, 
no less than in all others. '^But not the least trace of 
any such intention, or of any such enlarged views, so 
far as we can discover, can be found in their writings. 
They have, indeed, constructed numerous divisions, but 
so far as regards any mutual or reciprocal relations be- 

* The diviston and arrangement of tho marsupial and the ruminating 
quadrupeds, is a favourite tiieme with our young immcnclators, who gene- 
rally ]>ut forth^now one in the periodicals everv six months, founded upon 
some fresh bone or anatomical peculiarity. All enlarged views of natural 
arrangement appear above their comprehension, and are therefore deemed 
|>crfect1y visionary. How, indeed, can it be otherwise, when they limit 
their attention to a speck only in the vast field of animal life. 

t See Preliminary Discourse, p. 92, 
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tween these divisions, they can see none. Their systems 
are like the winding galleries and intricate labyrinths of 
antique mansions, — leading to nothing. But this, unfor- 
tunately, is not all. Had the labours of these writers been 
confined merely to the discrimination of forms, and the 
separation of small natural groups, all would have been 
well, and we could have spoken of their labours with 
unalloyed praise ; but, in their zeal to excel each other 
in the precision of their characters, each has thought it 
necessary to go beyond the other. The grand and ju- 
dicious divisions of Cuvier facilitated research, but 
those of the German school have a directly contrary 
effect: natural genera have been now so repeatedly 
divided and subdivided, that all the original and tangible 
characters have been frittered away into minute divisions, 
which they exalt to the rank of genera ; but which, in 
three instances out of five, contain a single species ! With 
them the form of a scale, or the absence of a pore, con- 
stitutes a genus. But let us take an instonce, at ran- 
dom, of this mode of division, an^we will select it from 
the valuable work of two of the most eminent erpetologists 
of the age, who in many instances, much to their honour, 
have purged the science of these frivolous or pneudo^ 
genera. The Iguanian lizards of MM. Dumeril andBibron 
contain no less than forty-seven genera, each of which 
is considered of the same rank : now if we subtract 
one of these, the genus Armliit, we find that in the 
whole of the remaining forty-six there are actually but 
121 species and that out of this number twenty- two 
are made to represent genera! Had these authors adopted 
all the divisions of tlieir predecessors, it* is probable that 
their forty-seven genera wouhl have been at least doubled. 
We merely conjecture this from the simple fact of the 
prince of Musignano having been at the trouble to enu- 

• Thc^e si>ecic8 arc thus distributed ; — 

3 ficncra have lU species. 2 genera ha^H species. 

I “ “ 8 ” r* ** “ ^ « 

1 “ 7 « 10 “ “ 2 “ 

2 “ “ 5 « £2 “ •* 1 “ 
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meratc no less than nineteen *, which have been raaiie 
out of the Gecko lizards i^PlatydaetylusCxxv.), but which 
our authors^ upon assigned reasons, have most judiciously 
reduced to seven, f 

(171.) It may, indeed, be urged in support of 
^‘making” new genera, that those who complain against 
it are generally those who have most offended in this 
way, and that consequently we are the last who should 
object to the practice in others ; having characterised 
more new groups unnamed among the vertebrated animals 
than all the other naturalists of this country put to- 
gether. But this reply, however correct in one sense, 
does not meet the question. Out of between one and two 
hundred which we have thought it necessary to name, 
not one has been admitt€*<l which did not bear upon our 
juimary object, that is, of distinguishing one type of 
form from another; had these types, therefore, not been 
so named, they could not have been spoken of, or referred 
to, with that precision which is absolutely necessary for 
their becoming instruments of reasoning."' Not one, in 
short, has been named, but after as complete an analysis 
of the group th(‘y belonged to, as we were capable of 
giving. Among the woodpeckers, for instance, we have 
characterised no less than twenty-one sub-genera, and 
yet each of these has its representative in five different 
circles of the same family ; so that, if one is subtracted, 
without a substitute, it would be like separating the 
links of a graduated chain, by the removal of one which 
rendered that gradation perfect. To genera or sub- 
genera, founded upon such considerations, we ever have 
been, and shall h^, a warm advocate, let their number 
be what they may ; but we feel it would he altogether 
inconsistent with all we have done or said, to adopt 
every genus which every one may choose to make, on 
no other grounds than his own individual opinion. 


• The aiUlitifiu of Prhfnn/Sy propositi by himself, will make the number 
exactly twenty. 'I’hiti name, by the way, has been previously uscil todesig 
nate a supposed new genus of siiark. 

f Two of these, not having diskdike appendages, do not apppfir to enter 
into the circle, tint to bo the conneetuig links with Ste/iio and Anolis. 

VOIi. II. A A 
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(172.) But the evils of the German school of no- 
menclature does not rest here ; inconvenient, perplexing, 
and confounding as these minute divisions unquestion- 
ably are, tliey are often rendered perfectly unintel- 
ligible ; and this in two ways. First, almost every one 
of these writers thinks himself at perfect liberty to set 
aside the nomenclature of his predecessors, however un- 
objectionable, and to make an effort to substitute a new 
name of his own.* Hence every new system brings with 
it a new set of names, not merely for the newly es- 
tablished** genera, but for the old ones also. Thus it 
is that the nomenclature of crpetology is the most in- 
constant and the most fluctuating of any in the whole 
range of zoological science. In other branches it is 
universally the custom to retain the original name of the 
group, and to give now ones to its new divisions. Not 
so, however, among the reptiles and the ruminants. 
The authors we are speaking of think it as necessary to 
overthrow an old name as to invent a new one. How 
this will Anally terminate is quite clear. The evil, if it 
has not yet reached its greatest height, will soon do so. 
Nomenclators will then And that the violation of those 
wholesome rules, laid ’down by the fathers of science, 
will no longer be tolerated ; they will perceive that their 
own names arc set aside with as little scruple as they 
have striven to cancel the names of their predecessors. 
The enormous multiplicity of synonyms, if not their 
inextricable confusion, will render a selection absolutely 
necessary ; and that selection will, of course, consist of 
the best. It will at length be discovered in this, as in 
all other things, that honesty is \he best policy.” 
They will again fall back on the only safe and sure rule 
of proceeding, — the law of priority. Thus will hundre(ffe 
of useless names *be swept even from our synonyms, 
and the evil wo have now complained of will finally 
work its own cure. 

In a recent “ New Arrangement” of the Ruminating Animals, in on<* 
of our periodicals, this has been done to an extent hardly to be believed. 
I'hese abortive attempts to obscure the high merits of Hamilton Smith, 
whoso knowledge of this order far exceeds that of any living zoologist, is 
not Very honourable to the state of science among us. 
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(173.) In the meantime we shall do our best to 
restore a just and impartial nomenclature; and in the 
following synopsis of the order we shall only notice 
those divisions which appear to us to claim a permanent 
consideration. There are, doubtless, many others among 
such as we have not adopted, which may eventually prove 
to be of the same character. But we think it more 
preferable to err on the safe side than on the contrary. 
Had we possessed the same facilities for determining 
the types of form among the reptiles as among the fish, 
the following arrangement would have been much more 
complete. We trust, however, that two eminent er])e- 
tologists of this country, both of whom are not only 
well acquainted with our theory of natural classification, 
but are familiar with all the details of this branch, will 
take up the subject ; improving and completing what 
we must consider, in tin? minor divisions, as but a rude 
sketch of the circular series of the class before us. 


OiiDKii I. EMYDOSAUIIKS, Blainville. Crocodiks. 

Body lizard-shaped, Ioricate<l with square bony plates 
or shields, which are generally carinated, and fonn two 
elevated crests on the tail ; sides of the body with small 
scales ; feet palinated ; head very large and depressed ; 
mouth enormous. 

Crooodilus. Crocodile. Anterior toes four, posterior 
five, but only three claws upon each foot ; tail com- 
pressed, carinated, and serrated ; muzzle oblong, de- 
pressed ; inferior canines received into a notch at the 
edge of the upper. 

C. vulgaris. Ciiv. Ann. Mus. tI. pi. 1. fig. 5. 
CnAMPSA Wagler. Alligator. Muzzle elongated ; teeth 
unequal, the lower canines received into correspond- 
ing pits in the upper jaw ; feet pectinated. 

C. palpebrosus. Spix,pl. 1. Mississipensis. Catc.sby,ii.pl. 63. 


A A 2 
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Stenosaurvs (ieoff. * GnviaL Jaws very long, cylindrical, 
and exceedingly narrow ; teeth small^ nearly equal. 

S. Gangcticus. Shaw, Z(k> 1. iii. pi. fiO. 


Order II. CII KLONIDES. Tortoises and Turtles. 
Body oval, thick^ enveloped in two large shields or 
bucklers, which arc only open where the head, tail, and 
limbs are inserted. 

Family 1. TESTI^DINID^^. Land Tortoises. 

Feet club-sha})ed, very obtuse ; toes remarkably short, 
and very closely united to each other as far as the claws ; 
the anterior feet with hve, the hinder wdth four, 
thick and conical claws ; the carapace, or upper shield, 
soli<l, hemispherical, and covered with horny ])lates; the 
hinder marginal plate broad and incurverl ; tail thick and 
short : herbivorous. 

Testi i)(». Feet with five toes, the posterior with only 
four claws ; carapace of a single piece ; the sternum, 
or under plate, not moveable. 

Testudo Linn. Sternum in all its parts immoveabK*, 
and of eleven or twelve plates. 

T. Cira'ca Litm., Anct. 

Chersinn Merrem, (iray. Sternum moveable behind. 

'1'. inarginata. Zool. Morcc, pi. 2. fig. 2. 

Ha'nujpus Dumeril and Bihron. Sternum and carapace 
of a single piece ; four toes and claws upon each foot. 

II. arcolatus. Kiicyc. JVIetli. pi* O', lig. 

Fp.ris Bell. Each foot with five toes, but the posterior 
with only four claw's ; carapace of a single solid 
piece ; anterior part of the .sternum moveable. 

1*. aradinoides lielJ. I/in. 'IV. xv. j)l. 10. Erpetol. 14. 1. 

(Unisys Bell. Resembling the last; posterior of the 
cara})ace moveable. 

C. lIomean.a Deli. I.inn. Tr. xv. pi. 17. fig. 2. 

• Including the genera Tclcoxaur us anil the gavial crocodiles of the same- 
author. _ 
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Family 2. EMYJ)jE. River or Emys 2'nrHes. 
Feet palmatedj the toes distinctly separated ; claws long, 
acuminated, five upon the anterior and four upon the 
hinder feet ; nostrils pervious ; jaws horny ; body de- 
pressed, covered with corneous plates, those on the 
sternum eleven or twelve. 

Ciatuda Gray. Box Teuhapins. Sternum very wide, the 
extremities rounded, divided across by a cartilaginous 
suture, and oidy connected to the carapace, or dorsal 
shell, in the same way ; the two divisions of the ster- 
num are thus moveable on the same axis, and can be 
closed so as entirely to conceal the enclosed animal, 
r. Europa?a. Sell. Fish. pi. 1. Gray, Synop. pi. If). 
Emys Rrony.f Gnty. Sternum dilated, large, and 
solid ; anterior i»ortion truncated, posterior bifid ; the 
symphysis broad, bony, and covered with six pair of 
hard shields. 

spinosa. Inch Zool. ii. Spreiiglcri. Sliaw, Ztiol. iii. 1. ])1. {). 
Kinostehnon Spix\ Sternum rather wide, rounded in 
front, and sometimes slightly bilobed behind, and 
composed of eleven plates only ; the front and hinder 
lobes articulated on the central lobe ; sym])hysis nar- 
row ; inguinal plates long, but very narrow. 

K. Ponsylviinicum. Gray, Syn. (>. f. 4. odoratiiin. Tb.f. l.p.dfi. 
Steriwthvrus Bell. Sternum wide, with the front, and 
sometimes the hinder lobes moveable ; jaws horny. 

(\ castaneiis. Hell, Z^iol. Journ. ii. pi. 14. 

Cholodimi Fitz. Sternum remarkably broad ; shell 
much depressed ; neck very long, 

C. longicollis Gray. Shaw, Zool. of N. lloll. pi. 7. 
Hydrnapis Bell. Sternum narrow, solid, much re- 
sembling that of Kinosternon, but thegsymphysis is 
broader ; the intergular plate small and marginal ; 
head broad, dci)rcssed, and covered with one or more 
large plates ; nostrils short and tubular ; neck large 
and warty ; chin with two beards. 

II. sub-rufiu Bac. pi. 12. 

A A 3 
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Family 3. TRIONYCID^, Gray. Soft Tortoises. 
Feet palniated ; three claws only upon each foot ; the 
carapace, or shell, covered with a soft skin, which is 
expanded round the eye, so as to form a fin-like mar- 
gin ; sternum very small, thin, and in parts flexible. 

Tbionyx Geoff. Margin of the shields cartilaginous, 
and the sternum narrow. 

T. ferox Merr. Shaw, 7ool. iii. 1. pi. 17. 

Emyda Gray. Margin of the shield with a series of 
small bones in front and behind ; tlie limbs covered, 
when withdrawn into the shell, by the flaps or 
valves attached to the sternum. 

Fa MIL V 4‘. CIIELONID/R, Gray. Turtles, or Sea-- 
Tortoises. 

Feet in the form of compressed fins ; shell surrounded 
with a bony margin ; claws variable, 

('xiELoNiA Gray. Shell covered wdth horny scales, either 
<lex)ressed or imbricate. 

C. imbricatii. JShaw, Zool. iii. 1. pi. 27. 

SpiiARGis Merr. Shell covered with a coriaceous skin. 
S. curiacea. Shaw, Zuol. iii. 1. pi. 21. 

Family 5. CHELYDRIDiE, Sw. Long^tailcd or 
Crocodile JTortoises. 

'fail very long, sometimes armed with carinated scales ; 
feet palmated ; sternum unusually small, cruciform ; 
the symphysis narrow. 

Chklys Dumeril. Tail only moderately long ; nostrils 
lengthened|i tubular ; snout very broad, depressed ; 
lips soft ; eyes minute ; head and neck with mem- 
brai^aceous apjiendages ; the latter thick, flat, and long ; 
sternum narrow, rounded in front, and acute behind.* 
C. fimbriata. Shaw, Zool. iii. 1. pL 8. 

* The form of the head atid nostrils seems to connect this with the 
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Platysternon Gray. Sternum small, bifid behind, 
solid ; head very large^ not retractile within the 
shell ; feet with five anterior, and four posterior 
claws ; tail very long, equal to ^e^ length of the body, 
scaly, but not crested. 

P. megacephalus. Gray, Ind. Zool. ii. pi. 62. 

CuEiiYDRA Schweiyg,* Sternum remarkably narrow, 
and cruciform ; the plates membranaceous, and more 
resembling skin than bone ; symphysis very narrow ; 
feet large and robust ; tail very long, with crested 
longitudinal plates, like those of the alligators. 

C. serpentina. Slh'iw, Gen. Zool. iii. 1. pi. 29. 


Order III. ELANOSAURES, Conybeare. Fish 
lAzardJt. 

Lacertiformjfeetin the form of fins, as in the aquatic tur- 
tles ; tail short, compressed ; the articulating surfaces 
of the vertebrtE concave ; eyes very large, nocturnal. 

Ichthyosaurus Kosnig. Head large, lengthened ; 
neck short ; teeth none ; jaw received into a pit at 
the bottom of those in the other jaw. 

I. communis Cnv. 

PuEsiosAURTJs Conybmre. Head small ; neck exces- 
sively long, and composed of numerous vertebrae. 

P. dolichodeirus. Cony. Gcol. Trans, i. pi. 4H. 
Saurocephalus Harlan. Teeth like incisors, placed 
in pits, with a regular h<?le on the inner edge of the 
alveola. 

S. lan<^iformis. Am. Trans, v. pi. 16. 


Order IV. OPIllDES. Serpents. 

Body covered with scales, and either entirely without 


TVionycitto, but it remains to be determined if an^ and what, oCiier of the 
8Ub>genera, composing Mr. Gray’s genus Chelys (Griff. Cuv. p. lA), really 
belong to this group, or form part of the Emydas. 

* We regret that the Inviolable law of priority, without which our no- 
menclature would be daily changing, obliges us to retain this name instead 
of the peculiarly expressive one of Emymurus. 

A A 4 
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limbs, or with those members in an almost rudimentary 
state ; the belly protected by large transverse plates. 


Family 1. HYDROPIIIDJE, Sw. Water Snakes. 

Bo<^ly and tail {Jig, 112 a,) much compressed; nostrils 
vertical, operculated ; ventral plates narrow, formed of 
two united scales ; anal spurs none. 


Hydrcs Shaw (fig. 1 12.) Head small, and not enlarged 
behind ; the snout obtuse, 
and the ujjper part covered 
with large plates ; body co* . \ M \ x /\ 
veredwith scales; lK*lly with 
two rows of larger scales. 




nigricinctiis. Russ. Serp. pi, f>. cliloris. Ib. pi. 7. 


Pelamis Dnud. Hcatl gibbous, or enlarged liehind ; 
all the scales small, equal, and hexagonal ; liea<i with 
large plates; poisonous. 

I*, hioolor Sihu. Russ. Surp. pi. 41 . 

(.’iiERsv null's Cuv. Head and body entirely covered 
with small carinated scales ; the tail compressed. 

C. j^ranulatus Mer. 

AeiiRomuncs Ciw. Resembling the last, but the tail is 
not compressed. 

A. Javanicus Auct. ciubius (fig. 113.) 
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IIehpeton Daud . Head furnished with two soft scaly 
tentacuia ; the crown covered with i)lates ; those on 
the belly narrow ; tail long. 

II. tentaculatus Daud. 

PsKUDOBOA OpprL Head .short, enlarged behind, and 
covered with large plates ; back carinated, with a 
longitudinal range of scales, wider than those of the 
sides. 

1*. fasclata Schn. Russ. pi. S. 

Familv 2. (Ml()TALII).^E. Poisonous^ Snakes. 

Terrestrial; upper jaw without teeth, but furnished with 

jj^wo large moveable poisonous fangs ; tail short, conical, 

and cylindrical. 

CuoTAims. Jlnitle- 
snakes. Scales on 
the head similar 
to those on the 
back ; tail termi- 
nating ill a K^ttlc^ ; 
head triangular. 

C. horridus IJjiv. Catesby, ii. pi. 41. {Jiy. 1 14.) 

Cnadisima Fitz. Resembles the last, but the heail is 
covered with jilatcs. 

(\ inlliaris. C.atcsl)y, ii. pi. 4‘J. 

Tisi PHONIC Fit:::. Tail terminating in a spine or sting ; 
head covered with plates, as far as hehiml the eyes, 

T. Sbawii dray. Cate.sby, ii. pi. 45. 
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Craspedocefhahis Fitz. Heifid covered with scales : sub- 
caudal plates double. 

C. rhombeata Max. 

CoPHiAs Merrem, Tail simple ; bead large, broad 
behind, sub-triangular, covered only with scales ; 
sub-caudal plates double, 115). 


C. laiieeolatus. Liic. ii. pi. 5. t*. 1. 

Trigmiocephalus Op- 
pel. Differs from 
the last in having 
plates upon the 
head. (^Jig. 11().) 

T. orophyas Opp. 

Cerastes Antiq, 

Head broad, co- 
vered with scales 
or small shields ; no depressions behind the nostrils. 

Cerantcs, proper. 

Head covered 
with scales si- 
milar to those 
on the back ; 
nostrils* large, 
simple ; sub- 
caudal plates double. 

S. horridus, Sv\ Shaw, Zool. pi. 103. Of^.117.) 

Jierus. Head covered with granular scales ; nostrils 
moderate ; sub-caudal plates double. 

B. vulgaris. ( Coluber berus JAnn . ) 

Echis Merr. Scales of the head small ; sub-caudal 
plates single. 

E. bizonuta. Daud. jil. 70. 
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Acanthopift, Tail terminated by a hook * scales in front 
of the head ; sub-caudal plates simple and double. 

A. ccrastinus. Daucl. v. pi. 77. 

Naia. Hooded Snakes, Head moderate^ without any 
depression, and covered with large regular plates. 

A'aia Daud. Neck capable of being dilated ; head 
narrow ; dorsal scales linear ; tail conical ; sub-caudal 
plates arranged in two rows. 

trlcus])idans. Daud. 4. pi. 60. 

Sepldon Merr. Neck not capable of being dilated ; 
head broad ; sub-caudal plates double. 

S. porphyraccus. Shaw, Zool. iii. 423. 

Elaps. Head narrow ; dorsal scales equal ; tail conical ; 
sub-caudal plates double. 

furcatus. lluss. ii. pi. 19. 

PnATURUS Lnt, Head indistinct ; body cylindrical ; 
dorsal scnles equal ; tail compressed, carinated ; sub- 
caudal plates double. 

P. laticaudatus. Shaw, Zool. ii. 233. 

Trimestirus Lat. Head distinct ; body fusiform ; tail 
conical ; caudal plates partly single, partly double. 

T. Icjitocephaluji. Lac. Ann. Miis. iv. pi. 56. f. 1. 

Oplocephalns Cuv. liike the last, but the caudal plates 
all simple. 

O. Cuvieri Gray. 


Family 3. COLUBERIDiE. 

Lower jaw mobile ; upper jaw toothed j fangs either 
entirely wanting, or very small.* 

Coluber. Ventral plates broad ; anal spurs none ; 
tail in general much lengthened, attenuated, and 
simple. 

• In a natural arrangement of thia order, 1 am inclined to believe that 
the whole of the poisonous or funged snakes will be transferred to the last 
family. 
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Co/t/ber Linn, ( 118 .) Body sub-cylindricuil ; scales 

equal ; nose rounded ; head niotlerate, with plates on the 
crown, tliose beneath the tail cither single or double. 
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Oligodon Boie. Tail short ; head^ort^ obtuse, narrow, 
atriventus. Scbu, ii. pi. TO. fig. 5. 

Eupktodryas. Tail very long ; head lengthened, and 
very distinct ; mouth very wiile ; scales small, partly 
carinated, and placed in oblique series. 

cariiiatus. Seba, ii. pi. 5^i. fig. 3. 

Hurria DaiuL Tail conical ; anterior sub-caudal 
plates simple, posterior double ; dorsal scales uniform. 
nymj)ha. liuss. pi. 36, 37. 

Liopiiis IVug. Head scarcely distinct from the body ; 
scales imbricate, very smooth ; mouth small or mo- 
derate ; hinder teeth largest. 

L. ])oicelogyriis Ma.c. GrilT. C,uv. 

CaUimaria Boie. Body cylindrical, confounded with 
the head ; tail very short ; scales smooth ; caurlal 
plates entire, in two rows. 

('. Janna* lioie, ( Coluber calamarius lAnji.) 

Brnrfigorrltih'i Kuhl. Head not distinct ; eyt^ small ; 
tail short, acute. 

albus. Linn. Mus. Adol. pi. 11. fig. 2. 

Lgcodon Boie. Scales nearly square ; body long, sub- 
compressed ; abdominal plates convex. 

L. fiiseiolatus Linn. S/iau\ Itussell, St*rp. i. pi. 21. 

Zenopelfh- Boie. Nose rounded ; plates of the head 
triangular, larger than the dorsal scales ; tail conical. 

Z. conc<)lt)r //oie. 

Scytalr Merr. Head ovate, indistinct, plated ; body 
cylindrical scales equal ; sub-caudal plates single. 

S. coronata. Seba, ii. pi. 41. fig. 1. 

Dryinns Merr. Head long, with regular plates ; muzzle 
acute ; scales slender, equal ; tad very long ; suh- 
eaudal plates double. 

1). fulgidus. Hand. pi. 80. 

Fa.ssrrUti Wag. ( fig. 120. a.) . Like the last* but the 
dorsal scales are triangular, and the lateral scales 
linear. 


P. nasutus. Uuss. Serp. 1. pi, 12. 
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LefitophisWag,(b). Uke 
Dry inusybut thes ffibt 
is rounded and ob- 
tuse^ with the ventral 
plates angularly cari* 
Dated on the sides. 

L. riho'tula. Lac. ii. 
pi. 2. 



Amuliceptialvs KuJil Head very high, truncate, de- 
pressed above, plated bt^fore ; body compressed, with 
longer vertebral scales ; lateral scales imbricate. 

A. carinata 2?t>ic. 


Dipsas JMur . Head short and broad ; crown plated ; 
body long, compressed ; vertebral scales square ; la- 
teral scales linear ; sub-caudal plates double, 
bucepbalus. Seba, i. pi. 4S. 


Cenhus Cuv. 121.) 

Head almost entirely 
covered with small 
scales, but there are 
plates between and 
in front of the eyes. 



C. rh> i»elio})s. Russ. Serp. pi. 17, 


IJoA lArnn. "rwo curved spurs or 
hooks on the sides of the vent; 
body thick in the middle, the 
extremities narrowed; tail pre- 
hensile ; sub-caudal plates sim- 
ple : Tropical America. 

Boa Linn. Muzzle covered wdth 
scales ; labial scales variable. 

13. constrictor, Seba, i. pi. ;3f>. 
fig. 5. 

Aculcatu (fig. 122.) 




Eunectus Wag. Muzzle covered with plates instead 
of scales. 

£. mui'ima. Seba, ii. pi. 2S. fig. 1. 
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Python. General characters of but the head is 
more or less covered with small pRes in front : Tro- 
pical India. 

Cenchrus Gray. Head obliquely cut behind ; front 
truncate and covered with small plates, those beneath 
the tail simple. 

C. regia. ( Boa regia y4uct ) 

Python Daud. Characters as above ; but with the sub- 
caudal plates double. 

reticulata Sch. Peronii Cuv. 

Javunicus. Seba, pL G2. punctatus Merr. 

Gongy tophi s Wag. Scales of the head and back simi- 

lar and carinatcd. 

B. uniata Daud. Rusk. Sorp. pi. 4. 

Pri.r Daud. Tail very short and obtuse; head short, 
not distinct from the body, and covered only with 
small scales ; anal spines wanting. 

Family 4. ANGlJIDiK. Slow-worms, 
llie entire head and body covered with smooth imbri- 
cate scales ; head osseous ; bones of the slioulder and of 
the pelvis generally existing in a rudimentary state 
under the skin. 

PsEnnopus Merr, A prominent tub9rcle on each side 
of the anus, in which is a small bone analogous to 
the femqr, and representing the hind legs ; scales 
square, thick, and semi-iinbricate. 

P. I*allasii Cuv.^ 

OpiiisAuiiiTs iJaud, llesembling the last, but with no 
external representations of the hind legs ; a ridge,, as 
in the last, shows the situation of the fore feet of 
Seps. 

O. vcntralis. Catesby, ii. pi. 59. 

Anoitts Linn. Body entirely smooth, and surrounded 
with imbricate scales ; tympanum concealed beneath 
tlie skin, as also the rudiments of the pelvis, sternum, 
clavicle, and omoplate. 
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AcontiOft Cuv. merits of feet ioteruidly . Of «x> 

ternally; tail sflin: ; liead masked; eyep very eBrall> 
sometimes covered. 

A. fiicleagris Merr. cceeiis Cuv. 

Family AMPH ISlliKN 1 DiE. Blind-worms, 

Body cylindrical, surrounded with scales arranged in 

circles ; eyes either very minute or enthely concealed ; 

anus almost at the end of the body. 

Ampiiisba^n A Linn. {>calcs quail rangular ; a range of 
pores in front of the anus ; a few conic teeth in the 
jaw's only ; generation oviparous. 

A. albu. l.ae, ii. j>l. ‘21. fig. 1. 

Lepostrfnon S]nx. (Jencral structure of the last; head 
short; the muzzle slightly advanced ; thoracic rings 
irregular. 

L. uucrocepliahis S/ii.r. 

Typhlovs Sc/k Eyes hardly visible ; amfs close to the 
extremity of the body, wdiich is sub-cylindrical, and 
covered with small imbricate scales ; front of the 
head with plates ; muzzle produced. 

Stfmosforna Spix. Muzzle di‘prc*sscd, obtuse, and co- 
vered in front with several platt*s. 

S. reficiilala. Spix. 

Typhhps. Muzzle with a .single frontal sharp-edged 
I)late. 

T. Ininbru-alis. pi. 8f>. fig. \i. 

Rhinophi.s M’^ag. Muzzle pointed, coipcal ; tip of the 
tail enveloped in an oval horny shield ; eyes hid. 
ll. Philippinii.s Cuv. 

TyphUna AVag. Muzzle with a single convex plate ; 
eyes none ; tail ending in a spine. 

T. .septemstriatus Mvrr. 

Anilii^s. Coral Snakes. Body and head cylindrical. 


* If thpHe form part of ihvAnguvicet and are not the most aberrant family, 
I hen I am unarfinaintcd with the latter. 



1|rith iniiiir Itichnrieate scales^ ^ slightly 

Utfger <m the helly, atid under me tail ; the lattef 
esttremi^y short* (Tcartrix t Oppel) 

Ani/tus Okerf. Tail obtuse ; a single series of larger > 
scales beneath. 

A. corallinus. Seba, ii. pi. 73. fig. 1—3. 

Urapeltis Cuv. Head very small; muzzle pointed; 
tail obliquely truncated^ with a double range of 
scales. 

U. Ceylonicus Cuv. 


Order V. SAURES. Lizards. 

Feet fourf; mouth not capable of dilatation ; body covered 
with different-sizejd scales or granulations. 

Family 1. CHAMiELIONID.^. Chamelions. 

Feet scansorial ; toes syndactyle, two before and three 
behind ; tongue venniform, capable of great extension ; 
tail prehensile. The scansorial type. 

OiiAMELioN Linn. Scales granular ; a series of spines 
on the^chin and belly; body compressed, carinated, 
but without dorsal spines ; eyes versatile ; occiput 
elevated, jiyramidical ; front smooth. 

C. carinatus. ,Shaw, Zool. 

Triocebos Sw, General structure of Chamelion ; but 
there are throe long conical slightly curved h(|rns, 
pointing forwards, before the eyes. 

T. Grayii Sw. Gray’s Zool. Miss. pi. 4. p. 7. 
Diceros Sw. General structure of the last, but Wifti 

• It remains to be determined whether this group Waters among the (V 
luberida, connecting them with the AngindWt or forms a portion of the 
latter family. In placing them among the former, I have adopted the 
views of Cuvier. To the AmhhlKena^ they seem related by analogy, 
f This name must be rejected, being long established in cntomoldgy. 
i Becoming rudimentary, or partly oMitcrated, In the family of 
which connects the lixards to the serpents. 

VOL, II, B B 



570 CLASSIFICATION OJ? REPTILES* 


the front of the^al^ produced into two Qompresped 
squamose horns. 

D. bifurcatus. OrUE Cuv. ix. pi. 29. 


Family 2. IGUANIDiE. Spine-backed or Thick- 
tongued Lizards, 

Toes free ; palate furnished with teeth ; tongue fleshy, 
thick, not extensible, and only emarginate or notched at 
the tip. 

Platydactylus. GeckoSy or Flat-toed Lizards, Tongue 
large, flat, and almost entire at its tip ; head and body 
^broad, much depressed ; toes nearly equal, generally 
dilated on their sides, and marked beneath with 
transverse folds : the natatorial type. 



a, Phyllurus australis, Swi f. Hemidactylus iuberculo- 
h. Platydactyhis inuiigiiis. sus, 'under aide, 

c. Heinid. trihedrans. g. Ptyodactyhis lobatiis. 

«r. Stenodacty. j^uttatus. A, Platycfactylus theconyx. 

<*. Hemidactylus tubereulo- Dum. 

sus, upper side. 

Flatydantylus Cuv. (fig. 125. &.) Toes more or less en- 
larged along their whole length ; the inferior lamina? 
infbricated,' entire, or divided in the middle. 

P. oeellatus Cuv. theconyx. Dum. Erpet. Gen. pi. .‘?3. fig. 2^ 
Jimi^dactylus Cuv. (c. e./.) Basal joint of four or five 
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of the toes on each foot fortoing^ an oval disk ; the 
next, or second joint, slender; five claws on each foot; 
beneath the tail with a aeries of brdad scales. 

H. Peronii. £rpet. Gen. pi. 30. Sebce. Shaw, Gen. Zool. 

fig- 1. iii. pi. 78. fig. 1. 

Ptyodactylus Cuv. (jg.) The extremities of the toes only 
dilated into a disk, which is cither smooth or stri- 
ated, with imbricate lamince, like a fan; the disk 
cleft in the middle ; claws five on each foot, and 
much curved. 

lobatus Rilpp. Atl. L pi. 4. porphyreus. Erpct. G. pi. 33. 3. 
SpluerwdactylvLS Cuv. Toes sub-cylindrical, without 
claws, but terminating in a small, entire, circular^ 
disk. 

S. sputator. Lac. pi. 28. fig. 1 » 2. 

Phytodactylus Gray. The extremities of the toes di- 
lated into a disk, which is fiat and smooth beneath, 
but dividel in the middle by a groove. 

P, porphyreus. Erpet. Gen. pi. 33. fig. 5. 

Anolis. Head and body generally compressed ; gular 
pouch very large, and capable of great dilatation; ante- 
penultimate joint of the toes enlarged into an oval 
disk*; tail generally round, moderate, but never flat- 
tened or prehensile. 

Stenodactylus Cuv. (r/.) (General structure of Platydacty- 
lus, hut the toes are all simple, without any disk ; the 
tail round, and •generally covered with imbricate 
scales. 

inarmoratus Sw. G. pi. 34. 1 
pulchellus. Ciray, Ind. Z(H)1. 

Timorensis. Erp. G. iii. 411. 

Gandichandii. Tb. 413. 

Mauritaiiicus. Ib. 414, 
albogularis Erp. G. 415. 

♦ Except in the first division, Stenodactylus^ which connects Andis with 
PlatudactyluSf just as P/iy/lurus effbets the same union with Strllio. 

t The coinpresswi tail of this species opens a i^assagc to Dactyloai th« 
head is also flattened. 


. flavipunctatus. Riipp. ii pi. 
6. fig. 3.t 

Dorbignii. Pirji. Gen. 418. 
fasciatus. Ib. 420. 
scaber. Riipp. Atl. 4. 2. 
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Anolis Dum. Tail simple, rounded, or slightly com- 
pressed ; head short, not depre^ed. 

A. bullaris. Cuv, Catesby, Card. ii. pi. 66. 

Xiphosurus Fitz. An elevated crest on the tail, sup- 
ported by the spinous processes of the vertebra ; the 
declap very large, and extending to the belly. 

X. Cuvieri Fitz, Il^g. Anim. pi. 5.^ig. 1. 

Criiitatellus. Ib. iii. p.l43. ( Anolis velifcr. Erp. G. iii. 

p. 164.) 

Dactyloa Wieg. Head greatly elongated and flattened, 
triangular ; nostrils vertical, considerably removed 
from the tip of the snout ; tail nearly round ; the 
crest obsolete. 

H. (.^arolinensis Sw. Catesby, Car. pi. 26. 

PoLYCHRus Cuv. Toes slender, free, without any di- 
lated disk ; tail long, slender, smooth, more or less 
prehensile ; palate sometimes destitute q£ teeth; body 
smooth or not crested ; throat pouched. 

NoropR Wag. General structure of Anolis, but the 
toes have no disk, and the gular jmuch is but small ; 
palate without teeth, and no pores on the thighs; 
tail long, but not prehensile ; scales carinated, but 
without a dorsal crest. 

A. auratus. Daud. iv. 89. 

UrostrnphuR Dum. and Bib. Tail long, curled, and 
prehensile ; teeth in iJhe pallite ; femoral pores 
none. 

U. Vanturi. £rpet. Genftv!‘79. 

Lfpmanotus Wieg, Tail not prehensile ; a transverse 
fold or ridge under the neck ; no femoral pores : 
L. longlpes. Weig. Mex. pi. 4. aciitirostris. Spix, x>l. 14. a. 

PolychruR Cuv. The fourth toe on each foot not 
lonj^er than the third ; gular pouch small ; Jtail not 
obviously prehensile. 

roarmoratus. Seba, pi. 76. 4. anoinalus. Erp, G, iv* 69, 
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firachylSphus Cuv. Gular pouch small ; general cha- 
racters of Iguana; but the tail is very long arid 
slender, almost entirely rounded, and covered with 
small equal imbricate scales * ; back with a low spinal 
crest ; palate toothed : 3 sp. 
iksciatus Cuv. Erp. Geo. iv. 226. rhonabifer. Spix, pi. 11. 
Iguana. Toes free, unequal, and simple, without ap- 
pendages ; palate furnished with two ranges of teeth, and 
a single row of compressed triangular teeth with in- 
dented edges in each jaw ; body and tail more or less 
compressed, covered with small imbricate scales, f 

Ophrycesm Boie. General form of Bracliylophus and 
Iguana, but the back and tail is strongly crested. 

O. buperciliosa. Spix", pi. 10. 

Iguana l^aur. Gular pouch very large; dorsal and 
caudal crest spinous ; tail long, com 2 >ressed ; palate 
with two rows of teeth ; caudal scales equal, im- 
bricate, and carinated. 

T. tuberciilata Laur, Seba, i. pi. 95. fig. 1. 

BasiliscMs Lauren ti. Occiput prolonged into a large, 
obtuse, cap-like crest ; dorsal and caudal crests, in 
the males, very large, and with bony excrescences ; 
toes . long, the sides fringed ; tail sometimes not 
crested. 

13. mitratus. Seba, i. pL 101 . 1. cristatus. Seba, i. pi. 94. 1. 

Amhlyrhynchus Bell. Toes thick, short, and nearly 
equal ; throat ^ose, but without a gular pouch ; a 
dorsal crest on me back and tail. 

A. cristatus Bell. Zool. Journ. 204. pi, 12. 

Aloponotiis Dum., Bibron. The upper part of the 
body destitute of scales, but the back and tail cari- 

* Thl|pcharact«r, but for the palatine teeth, would place thii «ub«cnua 
among the Af^amidan ut present, 1 consider it the passage between Poly* 
chrui and Jguana. 

f The teeth in the potato separate these lizards ftrom the AgamidtOi but 
both group require a more perfect analysis than they have yet received, 
especially in reference to the sub-genera. 
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iiated with a low crest of pointed spines ; tail com- 
pressed ; the scales verticillated, and carinated, femoral 
pores in two ranges ; palate with two rows of teeth. 

A. Ricordii. Erp. Cen. iv. 190. pi. 37. 

Stellio. Toes free, unequal, simple, without appen- 
dages ; palatine teeth wanting ; tail in general long, 
thick, and surrounded by rings of large and often 
spinous scales ; body slender. 

Cychira Cuv. floneral form of Iguana ; gular pouch 
small ; neck and back with a crest of strong spines ; 
tail thick, covered with verticillatcd scales, alternating 
with rings of spines ; scales, palatine teeth, and 
femoral pores as in Iguana. 

(’. Ilarlanii. Aincr. Trans, iv. pi. 15. 

Stctlio Daud. Head heart-shaped, greatly compressed, 
and enlarged behind ; no gular pouch ; the third and 
fourth toes of the anterior feet equal ; femoral pores 
none ; tail very thick, nearly round, attenuated and 
poinU'd, encircled with verticillatcd spiny scales. 

S. vulgaris. Riipp. Atlas, i. pi. 2. eyanf)gaster. Ib. ii. jd. 5. 

ITromaatix Merram. Head small, triangular ; muzzle 
short, obtuse ; tail flattened, very large, and obtuse, 
surrounded with rings of spinous scales. 

acantliinunis livU. Zool. Hardwickiii. Gray, Ind. 

.fourii. i. pi. 17. Zool. 

Phylliirns Cuv. (^//. Head, body, and eyes as 

in IMatydactylus ; toes simple ; tail very hroad,^ leaf- 
shaped, dilated at the base, pointy ^towards the tip, 
and armed with semi-verticillatc sjtines. 

I*. Cuvicrii Miliusii Erp. Gen. iii. 4.31. 

White’s Voy. pi. 3. fig. 2. 

Family 3. LACERTlDiE. Long>^tongued or True 
Lizards. 

Body long, slender, smooth, elegant, without spines on 
the head and back, and very rarely on the ridge of the 

* This interesting Ibrni at once connects Stellio with the Gecko lizards. 
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tail ; toes free ; tongue lengthened, slender, deeply 

forked, and capable of great extension ; scales of the 

tail and belly placed in smooth transverse parallel bands ; 

tail, typically, very long, attenuated, knd generally round. 

Hydrosaurus Svj, Scales separated from each other 
by annular series of minute tubercles, and imbedded 
in the skin ; ridge of the tail rounded or carinated ; 
size large : analogous to the Emidosauri, or crocodiles. 

Hydrosaurna VVagler.^ Tail compressed, with a cari- 
inated ridge ; habits aquatic ; the fourth hind toe long. 

II. Niloticus. Wag. Scba, cblorostigmus Gray. Griff, 
pi. 100. fig. 3. variegatus. White’s Voy. 3. 1. 

IndicMis. pi. 85. lb. 2, 3. Bellii Sw. Erpet. Gen. 35. 1. 
bivittatus, 8haw, Z. pL 66. albogularis. Daud. iii. pi. 32. 
capi‘iisis Z,ac. 

Empayusia Gray. Body thicker ; tail shorter, nearly 
round, with a dorsal keel ; feet short, strong ; the 
fourth hind toe not longer than the third. 

K. fiavesccn.s. Ind. Znol. ocellata Gray. Hilpp. AtL 

albogularis. Daud. iii.pl. 32. i. pi. 6. 

Odatria Gray, 'fail lengthened, round, with rings of 
keeled sub-sjiinous scales, and without any dorsal 
keel ; toes rather strong and moderate : Australia. 

O. punctata Gray. Ann. Nat. Hist. No. .*>. p. 394. 

Varnnus Fitz. Tail round or cylindrical, without a 
ilorsal ridge ; habits terrestrial ; feet moderate. 

V. aronarius. Erp. Gen. iv. 471. Timoriensis. Ib. 473. 

Hkloderma AVeig. Scaled of the body resembling tu- 
bercles, and not surrounded with smaller granges ; 
tail round ; dll the toes of the posterior feet inserted 
in the same direction as the others. 

11. horridum. Wag. fa.s. ii. pi. 18. 

Lacerta TAnn. General form long, slender, smooth ; 
tail long, roundf^d, without any dorsal crests t ; head 
small, covered on the crown with large shields ; 
throat scaly. 

* Including Polydadalus of the same nomenclator. 
t Kxcept in Dractcnii, which unitcii this group to that of Hydrosaurui* 
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Lacerta. Toes simple^ without any fringe, the hinder 
ones very long ; in general there is a collar of broad 
scales round the neck ; palate with two rows of 
teeth ; dorsal and caudal scales smooth, rarely ca- 
rinated : the Old World* 

L. viruiis Lhm, nigra Wotf, 

longlcaiida Hupp. saxicola Evers. 

Dugosii. Miles^ Ed. quadrilineata Gray. 

Lalandii. Dt. 

velox Pallas. No collar.* 

ucellata Daud. punctata Gray. 

Scnegalcnsis Gray? Cuvicri Ih. 

lapvis Gray. llispanicus Eitz. 

vivipera Jaaj. 

Ameiva Cuv. No collar round the neck ; all the scales 
of the throat being small ; molar teeth none ; scales 
of the helly broader than long; the New AV’^orld. 

A. punctata. Spix, pi. 23. undulata. Scba,ii. pi. 88. 2. 

Scapteira Fitz. Toes fringed on the external margin ; 
Uic claws very long and acute ; the Old* orld. 
inequalis. Sav. Egyp. pi, 1.10. Knoxii.Miles, Ed.pl. 6. 8. 
Acranthus Wag. Only four toes on the hinder feet ; 
tail round. 

A. viridis Way. (Laoerta ^'eyou Daiul.') 
Drac{pna'\‘ Daud. I'ail compressed, surmounted by a 
double serrated crest ; throat with a collar of large 
shields. 

Giiincnsis Baud. Amazoniciis. Spix, pi. 21. 

ZoNUttus (?). Lizard-lil#? ; ears exposed ; legs four ; 
femoral pores distinct ; head depressed, broad l)e- 
hind ; supra-orbital plate expanded % tail depressed, 
with whorls of large square-keeled spinous scales ; 
back with keeled sub-spinose, belly with smooth scales ; 
five toes on each foot : Old World.” — Gray.J 
Z. Novee Guineas. Schlcgel, pi. 7. fig. 2. 

• Abeyant species apparently leading to Ameiva. 
f Is not this the same as the Uydrosauru* of Wagler ? 
t Mr. Gray’s deflnition of this group makes me conclude it is to be the 
exact reprei^tatM^ of Stellio among the thick>tongued lizards ; but. as he 
brings within it several genera which do not agree with the above aednL. 
Uon, I am Ibtrflil of inserting the minor divisionii 
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Cicigna Gray. Tail rather compressed ; the scales, as 
well as those of the baok, unarmed ; scales of the 
belly smooth. 

C. semiformis. G. 

Leiolefes Cuv. Lizard-like ; tongue but slightly ex- 
tensible ; the anterior poison scaly, and triangularly 
bifid ; the posterior half papillose, wi^Ji the hinder 
angles prolonged, as in birds ; head with very small 
polygonal plates ; ears naked ; belly with smooth and 
imbricated scales ; tail excessively long, smooth, and 
round : connecting the Lacertidie with the Iguanida?. 

L. guttatus Cuv. Erp. Gen. iv. 465. 

Family 4, AGAMID^ Sw. jpVogr or Great^bellied 
Lizards, 

No palatine teeth ; body thick, depressed (typically), 
gibbous ; tail and belly always covered with small im- 
bricated scales ; head l^ge, often inflated, armed with 
long spines on the nape, ears, or neck; throat often 
furnished with a dewlap, capable of inflation ; tongue 
short, thick ; toes simple, free, without any discoid en- 
largement. 

Phrynosoma. Tail flattened, short, or moderate ; head 
and body greatly depressed ; no palatine teeth or anal 
pores. 

Phrynosoma Wiegman. Body nearly orbicular ; scales 
on the belly, limbs, and tail small and imbricate ; * 
those on thtf upper surface rather larger, and inter- 
spersed with longitudinal rows of spines ; tail shorter 
tlian the body ; hind head with large spines. 

P. Douglasfiii IfeU, Linn. orbiculare. Wagl. Iconcs. fas. 

Tr, xvi. pi. 10* ii. pi. ^3. 

bufonium fTtey, 

TYopid/olepia Cuv. Head and body short, depressed, 
the former rounded in front; scales imbricate, cari- 
nated above, and smooth beneath ; tail thick, moda- 
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rate, rounded, but depressed at the base ; no dorsal 
crests or anal pores. 

T. undulatus Cuv, Erp. Gen. iv. p. 198. 

Callisaurus De Blainv.* General structure of Phry- 
nosoina, but the body is slender and lengthened, the 
neck narrowed, and the limbs particularly long and 
slender ; tail long and broad, depressed at the base, 
rounded and attenuated beyond ; body enlarged on 
each side by a development of the skin. 

C. dracoiio'ides Bl. Nov. Ann. Mus. iv. pi. 24. 

Phrynocephalus Kaup. Tail more or less depressed 
towards the base, and conic or round beyond, gene- 
rally prehensile ; bead nearly circular, and much 
flattened ; no external' opening of the ears ; tongue 
entire, triangular ; body depressed, wide ; toes slender, 
and fringed on the sides ; scales very small : repre- 
senting the chameleons. 

P. caudivolvuhis. Lepech. pi. 22. figs. % :3. 

MagalocliUus Eichwald. T<ail greatly depressed along 
its whole length ; the margin of the toes strongly 
dentated ; sides of the head with a large ear-shaped 
membrane ; head flat, nearly circular : representing 
the genus Draco. 

M. uuritus, Daud. pi. 45. fig. 2. 

Aoama. Tail very long, slender, rounded, rarely de- 
pressed, covered with imljricate scales ; nai>e spined, 
but no crest or spines on the back or tail. 

Agama Daud. Head depressed ; tylnpanum large, 
open ; neck, and frequently the ears, armed with 
different-sized spines ; tail very long, slender, with- 
out any crest, generally cylindrical; tongue emar- 
ginate; anal, but no femoral pores; throat with a 
fold the third and fourth hind toes equal, 
colonorum. Rupp. ii. pi. 4. sinaita. Ib. i. pi. 3. 

• This learned anatomist arranges thin form near the dragons, and it is 

flot at ail unlikely that this may be its natural situation. 
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Trapalua Cuv., Ruppell. Head compressed on the sides ; 
ears nearly concealed ; throat forming a conic de- 
pendent pouch ; the fourth hind toe longer than the 
third ; eyebrows with a carinated ridge^ but no 
spines on the neck^ back, or tail. 

T. agili^ liiipp. Atlas, ii. pi. 6. tig. 1. 

Grammatophora Kaup. Head triangular, flattened, 
the tip rather pointed ; tympanum large, exposed ; 
tail very long, slender, cylindrical ; no gular pouch ; 
the toes slender, the fourth longer than the third ; 
pores on the thighs ; scales small, carinated^ often 
prickly : Australia : 4 species. 

G. muricata. White’s Voyage, pi. 38. fig. 1. 

Ccratophorua Gray. Ear or tympanum concealed ; tail 
long, very slender ; snout forming a short fleshy horn, 
covered with scales ; the third and fourth toes equal. 

C. Stodartii. Gray, Ind. Zool. 

Lophyuka tTray. ITea<l, body, and tail surmounted 
with a spiny crest, more or less developed in the dif- 
ferent sub-genera ; caudal scales always imbricate ; 
tail always long, carinated and greatly compressed : 
the scansorial type. 

FhynUinnthus Cuv. Head obtuse ; a crest of spines ex- 
tending from the nape to the end of the tail, which is 
compressed and gradually attenuated ; hinder fourth 
toe much the longest, the sides of all the toes fringed ; 
thighs with femoral poreS. 

P. Le Sueurii. Erp. Gen. iv. Cocincinus Cuv. Tb. R^g. 
ph 40. Anim. pi. 6. fig. 1. 

Lophyura Gray, (xeneral characters of the lasty hut 
the third and fourth toes are of nearly equal length 
and the sides of all hroa<lly fringed ; the basal half of 
the tail is furnished with a very elevated, broad, fin- 
like crest, carinated with small spines. 

amboynensis Cray. Phil. Mag. ii. p. 54. Shaw, G. Z. ili. pi. 62. 

Calotes Cuv. Idmhs remarkably long and thin ; muz- 
zle produced;' gular pouch obsolete; no femoral 
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pores ; scales of the body oblique ; a crest of small 
spines (highest on the nape) extends along the back 
and tail ; hinder fourth toe very long ; tail very 
slender, attenuated ; scales small, pointed, sometimes 
directed forwards.* 

C. gutturosti. I^cNSon, Atl. 1. 1. vursic^or. Am. Tr. iv. 19. 
Lophyrus Dum.t Gular pouch very large ; toes as in 
Calotes ; nape elevated into a very spinous crest covered 
with scales at the base ; ridge of the body and tail 
with a crest of spines more or less developed in die 
species i femoral pores none.J 
L. dilophus. Erp. Gen. pi. 46. (typical.) 

tigrinns. lb. pi. 41. (aberrant) with the frontal crest of 
Tjyriocephalus. 

Lyriocephalus IVlerr. Hfhd short ; an elevated ridge or 
crest on the eyebrows unites in front, in the shape of 
a lyre, and forms two horn~like projections behind ; 
ears concealed \ gular pouch small ; tail rather short, 
obtuse, much compressed ; eyelids covered wdth scales, 
as ill the Chameleons, but the aperture rather largi*r ; 
back and tail serrated with small, conic, acute, com- 
pressed scales j snout gibbous ; the fourth hind toe 
very* long. 

L. scutatus Gray. GriflT. ix. p. .54. Grayii. Sw. Ind. Zool. 
Dracq. With an enormous development of the gular 
skin, or expansive membranes on the sides of die 
body.} 

Sitana Cuv. Four unequal toes only on the hinder 
feet ; gular pouch of the males enoripous, extending 
to the middle of the belly. 

S, Pondicerianus. lli^g. Anlm. pi. 6. fig. 2. 

• 1 «lo not believe the C. ophiomachus belong! to thin group, 
f l^ajihirua cannot be retained in this division of Zoology, as that uame 
designates a remarkable genus of birds. 

X I consider this group, by its large gular pouch, to connect this genus 
to 5t/A»a, 'and the dragons ; and that Lyriocrphalus. of aW others among 
the Agatnif shows the greatest resemblance to the chameleons ; although 
one ot two forms arc necessary to fill up this latter series, which thus coin* 
pleres the circle of the whole order. 

^ Corrcs|K>nding to the Vespertilionida: among quadrupeds, and the jP/cc* 
, tognathca among fishes. 
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CkmydMUUTUB Gray. An enormously dilated sltin, co- 
vered with scales^ forma a * collar round the neck i 
tail very long. 

C. Kingii Gray, Griff. ‘Cut. ix. pi. at p, 90. 

Draco, Sides of the body with expansive membranes 
resembling wings ; tail very long, slender ; gular poucl^ 
large, pointed. 

abbr^viatus. Gray, Ind. Zool. Dussumierii. Erp. iv. 456. 
viridis Shaw, G. Z. pi. 24. lixematopogon Boie, 
Timoriensls Kuhl, Uncatiis Less. II. Z. 38.' 

5-£isciat\is Gray, spilopterus Wieg, 

Tropidurus Wiegmam* Palate furnished with teedi ; 
head pyrainidical, of four sides, but not depressed as 
in Phrynosoma and Agama. 

Tropidurus Wieg. No crest on the back or tail ; head 
slightly obtuse, and rather thicker than the neck ; no 
gular pouch ; tail very long, cylindrical, attenuated ; 
scales eqUial, imbricate, and not forming a dorsal or 
caudal crest ; toes long. 

Chilensis. X^esson, Atl.pl. l.f. 2. nigromaculatus Wieg. Ib. 
cyanogastcr Sw. Erp. Gen. 281. 

273. Fitzingerii. Ib. 2^. 

plctus. lb. 276. signiler. lb, 288, 

tenuis. Tb. 279. • inaculatus. Ib. 290. 

Wiegmanii. lb. 284. pechnatus. lb. ^||f. 

Deiocephalus Gray.f Head pyrainidical, short ; body 
depressed; a low-pointe^ crest of short spines extends 
the whole length of the back and tail, the latter com- 
pressed on Jhe sides ; neck smooth, with irregular 
folds on the sides, and an oblique fold in front of the 
shoulders ; borders of the tympanum toothed. 

L. carinatus Gray. GrifK microlopbus Su\ Ib. iv. 
ix. 42. Erp. Gen. p. 44. 264. 

• 1 sec no reason for changing this welf-established name to Pmetotretus, 
t Mr. Gray’s designation has the unquestionable right of priority over 
that of HOotropus. It would really seem as if erpetologists 'thought It 
best to call every species by their own name, and set aside those of their 
predecessors. ^ 
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Family 5. SCINCID^. 

Feet and toes very short, the latter simple and free ; 
limbs sometimes rudimentary, or one pair disappearing 
externally ; tongue slightly, or not at all retractile ; all 
the scales on the body and tail smooth, shining, equal, and 
imbricated ; no crests of spines or gular pouch. 

SciNcus Linn,, Laud. Possessing four feet ; tongue 
short, contractile,. bifid. 

Scincus Linn. The five toes of each foot margined ; 
muzzle acute. 

S. officinalis Linn. 

Trachydosauruit Gray. Tail broad, depressed ; muzzle 
rounded ; scales hard, bony. 

T. rugosa Gray. 

Tiliqua* Gray. Muzzle rounded ; scales thin ; tail 
rounded, conical ; no palatine teeth. 

T. Whiteii Gr. White’s Voy. j)l. 90. 
Gymnothnlmuft Merr. anterior feet with only four toes. 

G. (juadrilineatiis. 

Seps Jbnu^, Body very long, serpentiform ; scales as in 
the last ; feet very small, and wide asunder ; number 
of Ac toes variable. 

l^ygosmta Gray. Toes five on each foot; body very 
long anti slender ; feet small, wide a])art ; the hinder 
toes unequal, generally loAg ; ears distinct. 

L. capistrata^ Geoff. Uep. Egypt, pi. 9. fig. 10. 

Seps Baud., Gray. Either three or four toes upon all 
the feet ; the ears distinct. 

Seps Pcronii. 

CiiALciDES Laud. General structure of Seps, but the 
scale^ instead of being imbricate, are rectangular, and 
are disposed on the tail in transverse bands ; legs four, 

* It appears that this is the true type of the group ; if so, it would be de- 
sirable for Mr. Gray to distinguish it by the sub-gcneric uamc of Scincus. 
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distinct^ and divided ; but the number of 
in the species. 

C. imbricatus. Spix-, pi. 27. flavescens Gray. Lac. pL 32. 

Ophiodes* Wag. The feet, either two (fr four, are ru- 
dimentary, and generally undivided. 

Monodactylus Merr. Feet four, oblong, scaly scales 
of the body and tail carinated, pointed, and verticil- 
late. 

M. anguiiius (Lacerta anguinus Ztnn. ) 

Ophiodes WsLg. Feet two, undivided, the posterior pair 
obsolete ; scales uniform, imbricate ; tongue short, 
bifid. 

Bipes Merr. (fig, 124. e.) Feet with two unequal toes. 

11. unguinus Merr. Selia, i. pi. 85. f. 3. 

<JniROTES Cuv, T wo short fore-feet, divided into four 
toes ; scales verticillated ; head obtuse ,* head, ver- 
tebrae, afld skeleton resembling AmphisbienBe.'* — 
(Cuvier,) Eyes very small ; tympanum covered. 

C. canal iculatus Cuv. (fig. 1^'i. a. b.) 



a. h. a. Chalcis tetradactyla. c. , Bipes lepidopodus. 
d. Chirotes canaliculatus. 


^ It rcmnina uncertain whether thU group is the last of the lizards, or 
the first of the serpents ; my impression is. that, by the rflation pointed out 
by Cuvier, of Chirotes to AtnpktsboftuR, the latter arraiiaement will be tihe 
most natural. See Griff. Cur. p. 16i3i. 
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THE CHARACTERS AWW HESCRlVTIONS OF SIXTY-TWO NEW' OR 
LITTLE KNOWN FISHES ALLUDED TO IN THIS WORK. 


CLUPEA auro-^xnttata. Gold-banded Herring. 

Above blue, beneath silvery ; body with a stripe of 
golden yellow on each side ; belly serrated ; ventral 
fin of nine rays, the two last rays very much branched. 
Dorsal 1 8 ; ventral 9 ; anal 1 7 ; pectoral — ; caudal — 
Inhabits Sicily. Palermo, 1815. 

General ahape of* ordinary herring*, ?. e. oblong fnsifomn, being broadest 
in the middle, and narrowed toward* the head and tail ; the dor*al profile 
a* much curved^* that of the holly ; dorsal lin nearer to the head tnan to 
the caudal ; it terminates exactly half-way between the tip of thcanout and 
the fork, or central rays, of tite caudal ; it is high in front, and low behind ; 
and it* height i« equal to it* length, if the two la^t ray* are not reckoned. 
'I’ho head i* rather leas than one fifth the length of the body, excluding the 
caudal flu. The centre of the tish, from the snout to the base of the caudal, 
ii exactly marked by the olevonth do/sal ray. The ventral tin i* very small, 
and is placts] exactly under the doriml, it* commencement being on a per- 
pendicular line with the ninth dorsal ray ; the anal is narrowed behind, 
and i* not longer than the dorsal, if the last dorsal ray is not roekoned ; it 
commences just between the base of the caudal and the end of the dorsal ; 
the pectoral, os usual, is pointcil, and is just as long as the horizontal length 
of the dorsal. Total length about lOf inches; greatest breadth 1| inch. 
Ilclly carinated and serrated; gill membrane (>-rayetl, the three lower ones 
broad and hard ; teeth none ; jaws ctjual, the upper notemarginate ; tongue 
thick and pointed, possessing, with the palate, a slight degree of roughness; 
dorsal:fin grooved ; scales large, clqye set, and firm ; pectoral fins with a 
scaly appendage at the base, and reposing in a depression of the body ; ven- 
tral fins also with an appendage u<>arly as long as the fin itself; the two last 
rays arc doubly forked, and resemble the finlets of the Semnhetidee j the 
other rays are but slrghtly forked ; vent near the caudal fin ; this latter if • 
deeply forked, and has at the base of the central rays two large oblong tcales 
on each side ; lateral line imperceptible. Coloi;r.— Back and upper ''parts 
rich dark blue, blending into an orange or golden coloured stripe near 
the back, which commences behind the operculum and extends to the base 
of the caudal ; the rest of the lower part* pure white ; dorsal and jiectoral 
fins yellow, with dusky edges ; caudal olive yellow ; ventral and anals 
white. This fish is never met with in any quantitv in the markets ; ftrom 
which I infer that it is not gregarious, like most of its allies. 


CLUPEA Sicula. Siciliaiv Sprat. 

Ventral of eight rays, the last rather longer, with two 

VOIi. II. c c 
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{icaly appendages lx*tween them^ but none to tht* 
pectorals ; caudal with two large scales in the middle ; 
belly serrated. 

Dorsjil 18 rays; pectoral 17; ventral 8; anal 19. 

Inliahits Sicily. 

General leiigti] fVom 7 to 1 1 inches. In comparison with the common 
sprat, the brniy i» more slender, the head longer, and the eyes proportion*, 
ahly more distant from the snout ; the? dorhni tin is fdaeod more forward, 
so that, in a specimen seven inches long, the exact centres between the tip 
of the snout .'unl the end of the cniidal is two tenths of iin inch behind the 
dorsal Hn, the height of which is precisely equal to its length ; the lengtli 
of the head is exactly one-fifrh of that between the tip of the snout and 
the fork of the caudal, and is precisely thcsiiiiie as the breadth of the l)ody 
bet ween the dorsal and anal tins; the in'ctoral is shorter than the height of 
the dorsal, but a« long as the anal, excluding the last ray of the latter ; the 
ventral is immediately under the centre of the dorsal ; jaws and palate 
perfectly smooth; lower jaw rather longer than the iipp(‘r; stales largo, 
deciduous; two first rays of the dorsal fin short; ventral with two sealy 
appendages between them ; pectoral reposing in a groove, but no appendage 
i», mentioned in tlie original dcscriptitm, or exjiressod in tlie drawing ; ven- 
tral (ill vci ) narrrow, with the last ray rather longer aiul thicker ; both 
this fin and the dorsal have the base .sli|ditly grooved ; caudal deeply forked, 
with two scaly apjiendages in the middle of the fork. (.'oLotm on the back 
dark blue, reflecting tints of rich ytramariiie ; the sides of the head ye l- 
lowish green, but tliosc of the liody silvery ; dorsal and caudal yellowish ; 
tlie rest white. The back is thick ; the helly sharp and di.stinctiy serrated, 
ii.s ill the common sprat. 

This is called by the Sicilians .SVm//, a irnnu^ they frive to 
all the small herrings, aiul even to tlu* anchovies ; it eong;re- 
oates and is captured in vast shoal.s on the coasts duriii<r the 
winter and early sjiriiijr, when it Is sold in baskets by weight, 
.Jinl is hawked about the streets of Palermo like our sprat is in 
London. In the year I814.-l.^, it was in tlie greate.st profu- 
sion at Palej'ino IVoiu December to March. 

Hut for the testimony of (’nvi‘*r, that the Sardine “ is so 
similar to the pilchard, that no diHereiice can he found except 
ill its smaller size ” I should have imagined tiuit this was 
the true Chipra Snnlhti ; but this eaimot be, for the pilcharil 
has the belly smooth, wliile th.ft of our C. Sh nht is as intich 
serrated as iti the eommon sprat. Lacepede makes the Sardine 
to be the same as the sprat; hut his tlescripl^pn i.s too loose for 
determining either one or the other. Duliamel, whose work I 
have not seen, apjiears the only author who has figured the 
Sardine of llrittany, which is in all probability ditterent from 
tjuit of the TVIediterriUieau. 

CbUPEA argouthia. Silvcr-strijiod Sprat. 

t ' ^ 

llody with a broad silver stripe on each side ; belly ser- 
rated ; pectoral fin reaching to the base of the dorsal; 

* Griff, rio'. X. p. 437. 
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ventral of eight rays, with four lengthened scal^ at 
their base ; dorsal nearest the head. 

Dorsal 1(5 ; pectoral 1(5 ; ventral 8 ; anal 17 ; caudal 20. 

Inhabits Pernambuco, Brazil, wliere it vv'as coniinoii. 
(January, 1817.) 

ThelfiiKth of this siHx icK rather exceeds that of the fuH'Krown of the 
couiuion burat, the aver.jjie being from four to six inches, hut it is a much 
tiEoader fisn, with the head larger in proportion and more obtuse ; the dor- 
sal tin is placed much nearer the head, su that the last ray is exactly central 
between the tip of t he snout and the fork of the caudal ; its height is also ra- 
ther more than its length ; the ventral has itsrcMinnenccnuMit rather behind 
the centre »)f the dorsal, and the latter tin and the anal are exactly oft he same 
length ; the pct toral is rather lengthened, so that it reaches as far ns to 
oomeiinniedintcly under the commencement of the dors.il ; caudal, as usual, 
deeply forked ; bcUy protuberant, sharp, and se rrated ; body semitrans- 
parent ; jaws and palate rough ; tongue rather long, n.irrow, ryhndricnl, 
incurved, rough behind ; vent near the tad ; nostrils single, oval, near the 
tip of the snout; gill membrane furayed ; jiecloral (in with lengthened 
scales both above and below the base, and similar si'alos are at the base of 
the vential tins ; anal and dorsal tins with tlie last rays slightly lengthened. 
Colour.— A bove pale blue; the .sido.s sdvered; along the middle of the 
Ebdy a bright band of silver (similar to that of the ylr^rufmn) ttom the 
gill-covers to the caiulal tin; fins (Kde, dusky, a blackish line at the base of 
the caudal ; the transparency of thebcKiy is sulficieiit to show the rich 
silvery colour of the air-bladder, or intestine.^ ; iridcs bright yellow, green 
towards the crown ; lower jaw longest j dorsal and anal sheathed by a row 
of scales at thcirjjase. 


CLIJI’EA mat'^rocephnla. Great-headed Sprat. 

Inhabits, in certain seasons, the ^Mersey, near Liverjiool. 

It is now near twonty-three years since the Ctupt'a, now to be described, 
was found by me, in some abundance, in the river MerScy, during the 
spring of 1S17, at a time when 1 had conlempl.atcd a general work on Bri- 
tish Iclifhyolngy • an undertaking tinjt was laid aside on embarking, the 
same year, for Tropical America, 'rin- following lUvsiriptioii, with an 
accur.ito drawing, was then made, and their corrcctiies.^ verilied by the 
exanii nation of numerous iiidividu.'ils. It seems to me a species lotallv 
diflerent from any yet reeonled, whether of Britain or of the Mediterra- 
nean. I shall lirst call the readers .'intention to its general characters, and 
then to such as .separate it from its allie.s. 

The largest-sized individual met with, di«! not exewd four inclics three 
tenths. On comparii^ its general lorin with that ot the cuuiniun sprat, the 
head is considerably larger, the ejes further removed from the snout, the 
lower jaw longer, and the belly much narrower. The length of the head, 
when measured from the tip of the upper jaw, is just onc-fourth the lengtii 
of the boiiy exclusive of the caudal flu ; the under jaw is much the longest, 
and th(>re are a few' recurvini teeth in the palate ; iiostlTils simple, placen 
centrally between the eye and tip of theiniizzlo; tongue narrow, tliirk, 
pointed ; dorsal tin exactly central between the two extreme points of the 
w’hoie icngtli of the fish, rather higher than it is long ; ventral correspond- 
ing to the centre of the tlorsal ; pectoral rat her longer than the length both 
of the dorsal and ventral, which latter is .shorter in its extent ^han the 
dorsal; ventral small, without any appendages; caudal deeply forked; 
belly carinatcil, and shandy serrated ; number of the vertebric fifty-live. 
Colour. —Crown and back changeable blue, with Iridegctiit reflections ; 
sides bright .silvery ; scales very deciduous, smaller in proportion than those 
of the common .sprat. 
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The perfectly central position of the ventral fin, and the number of ver- 
tebrie, which are fifty-Hve instead of forty*eip[ht, together with the large 
ihte of the head, Ac., separates this from C. spruUust the more backward 
position of the dorsal distinguishes it both ftom the white-bait and Twaitfe 
shad of Mr. Yarrell, although both have nearly the same number of ver- 
tebrae : flrom the other British C/uptadiWt its dlffbrences are too obvious to 
benotiGed. 


ENGllAULIS chipe&ldes* Sprat-like Anchovy. 

Belly carinated, but not serrated ; mouth and jaws en- 
tirely smooth, and without teeth ; anal fin of thirty 
rays. 

Dorsal 14 ; pectoral 16 ; ventral 7 ; anal 30; caudal 18. 

Inhabits the coutits of Pernambuco. (January, 1817.) 

Total length about seven inches ; inuzrle rather pointed ; eyes placed as 
near as possible to the tip; irides silvery yellow; nostrils round, and 
placed nearest the e>es ; gill-nioinhranes ]‘2>ra3frd, the apertures remark- 
ably large, extetuling all wiund from behind the eye to near the tip of the 
lower jaw; scales large, deeidiious ; dorsal tin in the middle of the back ; 
pectoral fins close to the belly, havtng at their base, both above and beldMr, 
a large single lengthened pointed scale ; ventnals very small, not half the 
size of the pectorals, plareu close together, and nearly united at their base ; 
vent central, immediately under the first dorsal ray ; anal commencing 
close behiiKl the vent, long, and graduallv bei'omlng narrower, the base 
with .1 thin scaly sheath extending the whole length ; eaudal deeply forked ; 
tongue not visible ; the pet'tinalioiis of the gills very long, slender, and 
rigid. OoLOtTR. — ('rowii and back )>ale blue ; .sides silvery ; fibs dusky. 
!t IS impossible to deterimne from the rude figure of Sloanc and Ins inipcr- 
feet description, whether this is the Mn. edrntatut of Cuvier, who merely 
cites Sloatie as his authority; the probability being that' more than one 
species is without teeth. 


LEPTODES Sicvhis. 

Scales hexajjfonal, unequal, placed in longitudinal rows, 
of which three are on each side ; the middle row small, 
the upper and under trapsversely lengtlicned ; caudal 
fin deeply forked. 

Viper-mouthed pike? Shaw, Gen. Zook p. 120. pL 111.* 

TTie ]os.s, or the neglect «nd subsequent destruction, th.^t 
has attended my IMcditerranean collection of fishes, sent to the 
Britisli Musetim in 1817, must plead my excuse for the imper- 


• This (iguro, which seems to have been copied firom Catesbyt represents 
the scales all of the same size ; that is, similar to those of the middle lateral 
row of mine. I, of course, only describe this as a distinct species provision* 
ally ; for, without seeing both, it is impossible to say whether Catesby’s 
figure is correct. But so many errors have arisen fVem the plan of gene- 
raliaine species, that I prefer to {loint out real or apparent distinctions, and 
leave the rest for time to determine. Slice Vol. 1 . p. J 0 §. 
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faction of several of the descriptions in this volume, more es* 
pecially of this most extraordinary fish, of which either one or 
two very perfect specimens were in spirits. 1 can hear of no 
example in any of the collections of this country, and not having 
taken any notes after executing a coloured drawing from the 
fresh fish, a reduced copy of which has been already givenf, 
1 can only add such particulars as that furnishes. 

The scales of the body are very peculiar ; they do not lay upon each other, 
as in ordinary fishes, but are jointnl together at their margins ; their form is 
Iiexagonal, and they are arrangott m longitudinal rows of difterent sixes; three 
of these rows are on each side ; the upper and the under ones arc twice as 
long as they are broad, and are placed transversely ; those in the middle row 
arc less than half the sixe, and their sides are nearly fM]ual ; towards the end 
of the body, however, these inequalities arc lost, and they all become of the 
same site.* The dorsal fin, as well as the anal, have the rays, as it were, 
upon fleshy peduncles ; the first ray of the former is near five times the 
length of the otlmrs, and is terminated by a narrow simtulate membrane ; 
the total number of rays appears to be about seven, while ih(^e of the anal 
are eight; both seem to be much branched ; the ventral fins arc placed cx- 
acrly hatf«way between the tip of the under jaw, when opened, and the end 
of the anal fin ; they are as long and as pointed, although not so broad, as 
the pectoral ; the caudal fin is forked, and deeply cleft to its base, the divi- 
sions much iNiitiied. The colour is very {leculiar ; the back is blackish, or 
very dark «ey ; the belly of the deepest black j and the sides light purple 
strongly silvered ; the fins are bufl‘>colour ; the sides of the head silvery, 
and the eye yellow. Tlie total length is about eight inches. 


•GADUS furcatu9 {fig* 71* Vol. I.) Fork-tailed Cod. 

Body compressed ; head rather small, rtmnded, and ob- 
tuse ; lateral line curved ; dorsal fins three ; vent 
uiifler the commencement of the second ; caudal fin 
deeply forked ; ventral long, pointed, of three rays. 

Dors.il 12, 22, 12 ; ventral 3 ; anal 29, 14 ; caudal 22. 

Ixiliabits the western coast of Sicily ; rare. (Januitrys 1815 ) 

Length of the specimens examinqfl about six to eight inchos : upper jaw 
rather the longest : the single cirrus on the lower jaw is about half as long 
as the head ; eyes largo ; Ups thin ; teeth in the jaws and palate minute, 
and very sharp; gill-menibrane Grayed ; irides above dark blue; body 
compressed, hroadesf between the anal and second dorsal fin ; the scales so 
minute at to be imperceptible to the eye; the first dorsal nn triangular, 
much higher than long ; ventral fins jiointed, almost cylindrical, as tong as 
the pectoral, of throe rays only, the last of which Is very small ; last dotsai 
fin only one.third as long as the second, and equal with the sfHXind anal ; 
caudal forked to the base. Coloor. — Above pale drab or Isabella; sides 
silvery ; lower fins paler ; lateral line witli the anterior half curved, the 
hinder straight ; the greatest breadtli gif Uie body is one*fourth the total 
length from tip to tip. 


GADUS blennoides, Blcnniform Cod. 

Ventral fin lengthened, cylindrical, of two strong rayg^ 
c c 3 
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the others obsolete ^ caudal fin slightly lunate ; vent 
beneath the middle of the first dorsal fin ; anterior 
portion of the lateral line abruptly curved, the hinder 
straight. 

Dorsal 12, 21, 17 ; anal !10, 18; pectoral 14 ; ventral 5. 

Inhal)its Sicily. 

The fjenernl form and appc.iranee of this fish rloscly resembles tlic Gadus 
Iwca of our own coasts, but the first anal fin is not advanced so much to- 
wards the head, and it commences iinmi'diately behind the vent, so that 
both may be said to be on a line with the middle of the first dorsal fin ; there 
is no spot whatever at the bast* of the pectoral ; the tw<» anal fins are very 
little in advance of the two hintlcr dorsals ; the three hinder ventral rays 
of these fins are almost impcrccptihle, and indeed, in some specimens, they 
seem altojtether obsolete ; the first dorsal fin commences rather (H\fore the 
base of the pectoral — not a little hchimi it, as in (». lusiii ; on the upper 
jaw, which is very slightly longer than the under, arc six minute punc- 
tures ; and beneath the lower jaw are nine others j teeth* small, sharp, 
and distitiot, 7 ihiccd in a single row ; gill-membrane 7-rayod j the ven- 
tral fins are so thick that 1 found it imposisihle to make out whether 
the two first rays were united towards their base, or distinct. Colour. — 
Irides silvery, upper parts light drab or isabella, lower silvery white; the 
fins are all very thick and fleshy, particularly the caudal and vcntrals ; the 
cirrus boneatli the lower jaw is only half the length of the pectorals. The 
specimens examineil did not exceed seven inches. 'J’lie latetal line, after 
it ascends abruptly, takes an undulated direction to the nape ; the vcntrals 
are considerably in advance of the pectorals, and are rather longer. 


MERLUCIUS (///.T^.Vol. f.) 

The Bccoud dorsal and the anal long, of equal lengthy 
and sinuated or narrowed in the middle. 

Dorsal 10, 88 ; pectoral 12 ; ventral 7 ; anal 88 ; caudal 20. 

Common on the Sicilian coast in the spring. 

'This is ii most voratrious lish, and, I suspect, grows to a much 
larger .size than the small <Mies that came under my observation. 
In the stomach of one only six* inches long, were fwo entire 
blcnnles, each measuring an inch and a half, TTiis is probably the 
speeie.s known to Ronileletius, and the older jvriters, which the 
moderns have sup]iosed to be the common hake of our north- 
ern seas ; at least f never saw this latter in the Mediterranean. 

Head bony, the sides coraprt?.sseil, flic crown depressed, exactly one fifth 
the entire h-ngth of the fish ; gill-incnihrane 7-rayed ; mouth large ; lips 
not fleshy ; each jaw with two rows of sharp, long, incurved, and distinct 
troth ; the first row short, while those in the ])alate ,are small and in a single 
TOW' ; tonguc.'short, obtuse, and snmoth ; lateral line commencing at the 
nape with four small tubercles, gradually curving downwards until it 
reaches the middle of the body, where it liecomea straight towards the half 
of tlic length J eyes large } caudal fin slightly lunated j ventral fin rounded. 


* The G. luscay according to Mr. Yarrcll, has several rows of teeth in the 
jaw, but only otie in th« lower. BrU. FisheSy vol. ii. p. ItiO. 
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a» large as the pectoral : flrit dorgal triangular* rather higher than the se- 
cond. Coi onn.— Upper parts ash-colour; sides and under parts of the head 
and l)ody silvery ; iridcs silvery and golden ; scales very small. Ous. — lie. 
sides the difference in the shape of the dors (land anal fins* this species 
diflters from the liritish hake in having the head shorter, and the teeth in two 
rows instead of one, and the scales, instead of being “ large,” are very small. 
Tlie first ray of tlie anal is very stnall ; the second dorsal and the anal coin, 
inence and terminate on a line with eacli other. 


MOTELLA fusca. Chestnut llockling. 

Entirely dark blackish chestnut ; belly white ; cirri 
three, two above and one below ; lateral line marked 
with round whitish spots. 

Dor.sal 1, 2,57; pectoral 12; ventral G; anal 47; eaurlal 
ahoiii 20. 

Very common round the rocky sliores of Palermo, where it 
appears solitary : it is very voracious, feeding uot only on shell- 
fish and crahs, but on fusei : the former 1 have often found en- 
tire in the stomach, and of a large size f<ir that of the fi.sh, which 
never exceeds seven or eight inches in lengtli, ant) is usually 
much smaller. 

Length fi to S inches ; hoiid depressed, and marked with punctures be. 
tween the eyes, before the nostrils, and round the chttoks and nape j lower 
jaw shortest ; teeth small, incurved, sliarp, distinct ; two rows in the uppt:r 
and one in the lower jaw ; those in thc^ialate placed in an angular space ; 
nostrils double, the hinder pair somcwliat tubular, the anterior having a 
pair of cirri immediately behind them; another single cirrus is at the tip 
of tlie lower jaw j the first or fal&e dorsal is in a tlecp griKive, with a longer 
filamentous ray in front, and followeil by tiumerou.s others, connected only 
at their base by a incinbratie. 'J'ho virntral fins are of live rays, the two first 
subulate and thick, and partially disconnected; the other three united 
to thcir tips, and very small : the second much the longi'st. Hmlv much 
coinpressctl bejund the vent, and covered with very small scales : these ex- 
tend to the base of the fins, which arc very thick. The second dorsal is 
broader than the .anal j cnuilal roundod,ventral almost terminating in a line 
with the pectoral, which is .also rounded; anal commencing in aline'op> 
{Miaito tlie eighth dorsal ray, terminates with it, close to, but not united to 
the base of, the caudal, l^itcralline iM'ginniiig at the hind head, curved 
at the vent, from whence it Iiecoims straight, and marked by white dots, 
wiiich become more distant and nearly extinct near the caudal tin : aiew 
other white riots aro.sometiine.s scattortHl on each side. The length of the 
whole fish, comparecVio the breadth. Is as 1 to 7. Uololik uniform, chestnut 
brown, nearly black, the fins being darkest ; sides of tho head lighter, with 
a yellow cast; belly nearly white ; irides dark brown* but soon after death 
they change to yellow. 


PHYSIS longijimniH. (Vol. I. p. 322.^^. 75.) 

Ventral fins very long, unequally forked, the longest 
filament reaching to half the length of the i)ody ; a 
single cirrus on the lower jaw. 

Dorsal 9, 0’2; pectoral 12; ventral 1 ; anal 53* 
Inhabits Sicily. 

C C 4 



PHYSI8 Sicutuf. (VoJ. IL p, 301. fp, 95 .) 

Cirrus on the nostrilsj sniall on the lower jaw, con* 
spicuoiu ; ventral fin only reaching as far the vent. 

Dorsid 60 ; pectoral 15 ; ventral 2 ; anal 56 ; caudal 25- 
Inhabits l^cily. 

A correct outline of thi« second Sicilian specie's is given at page dO(!.> 
which will at onco show how much itdiffbrsfVom the last. The longest di- 
vision of the ventrals only reaches as far as the vent, and there is no black 
upon the fills. The colour is a very dark and rich chocolate or ruibus 
brown ; the fins being nearly black, and the sides of the head and the dorsal 
and anal tipt with white, and body having a yellow gloss. After the fish has 
been dead some time, the colours fade, and the fins then appdar edged with 
black ; the anterior nostril has behind it a very short skin resembling a 
<‘irrus. Total length generally about three-quarters of a foot 


FELICHTHYS filammtosus. Sickle-finned Silurc. 

Cirri four; dorsal and pectoral fins with the spines 
serrated, and surmount^ hy cartilaginous and articu- 
lated filaments ; pectoral much larger than the ventral 
fin, which has only six rays ; lower fins white. 

Dorsal 1 -8 ; pectoral 1-14; ventral 6 ; anal 20 ; caudal about 20. 

Estuaries of rivers near Pernambuco, Bruzil. 

Av^age length about two feet ; body thick, siib-cylindrical ; head sud- 
denly descending, and flattened, bony, but covered with the common skin ; 
muzzle broad and rounded ; mouth large, opening hoKzuntally, and rather 
beneath the upper jaw, which has, at each angle of the gape, a long com- 

S retsed sinewy cirrus, which extends as far as the termination of the first 
orsal fin ; lower jaw with another pair of cirri, not onc-fourth the length 
of the up|»er. round, fleshy, and ulaced beneath the tip of the jaw ; ievth 
numerous, sharp, and very small, pLiccd in two broad rows on the upper 
jaw, and in one on the under ; tongw very large, thick, cartilaginous, and 
rounded ; branchial membrane .0-raycd, the aperture small ; eyes small, 
aiqiarcntly covered with a skin ; pectoral fin close to the branchial opening 
and to thc^ belly ; the first ray coinp(»etl of a strong compressed spine, 
with barbell serratures on each side; to this is united, near the end, and on 
the inner side, a compressed, hard, but pliable and articulated 'flUnnent, 
which is as long as the spine itself, and extends to beyond the vent ; the 
other rays arc not lengthened, but rapidly diminish. The first dorsal is 
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placed atniMt exactly between the pectoral and the ▼entral ; it la i. _ 
than the pectoral, and tnore falcate, but constructed in the aane manner | 
the inine, howerer, is much smaller, and not more than one.thlrd the 
len|tn of its filament ; It is serrated only on the outer or flront side: this 
filament extends to the second or adtpoee dorsal, which is small, some- 
what hatchet-shaped, and placed so as to terminate in a line with the anal 
fin I the vent seems much nearer to the caudal than to the .head, but it ia 
exactly central between the two extremities of the fish ; that is, the tip of 
the snout and that of the tail iin : close before the vent is the ventral, which 
is small and triangular ; behind the vent, and situated half-way between 
that and the base of the caudal, is the, anal fin, whioh is longer than the 
dorsal, and the margin considerably falcated or lunated ; the Caudal is deeply 
forked, the upper lobe always being manifestly longest t lateral line straight 
nearest the back, and commencing only beneath Bie first dorsal. Cototm. 
— The upper parts cinereous blue, the lower silvery white; fins dusky 
cinereous ; ventral and anal white ; pectoral nearly pale ; the upper cirri 
arc silveriM. 

I n general shape this has a considerable resemblance to the Siturus ^t$gne, 
of liloch (pi. 3Go.) ; but the ventral fins are coiuidcrably shorter than the 
pectorals, even on omitting the first ray of the latter ; whereas in Uloch’s 
fish the very reverse of this is delineated : in his tlie lower fins arc red ; in 
ours white : the dorsal filament, also, is shorter, but this is not of much 
Consequence. Dr. Shaw, who describes the S. bagne from Bloch’s figure only, 
has made a singular mistake in s.%ying, of Bloch^ fish, that it has a sipgie in- 
sulated filament rising from the back, this being nothing more than the end 
of the other pcctoraLwhich is thus represented in the back ground, or other 
side of the figure. The formula of the rays, also, arc dlfforcnt in almost 
every instance. Bloch’s fish has the following rays : Dorsal 1-8 ; pocWrkl 
M2 ; ventral 8 ; anal 24 ; caudal 18. 


SILURUS laticeps. 

Cirri eight ; one pair at the angle of tlie mouthy one on 
the upper, and two on the lower jaw, the two first 
pair of equal lengtl^ spine of the pectoral fin smooth ; 
anal fin joining the base of the caudal; head very 
broad. 


Inhabits India. 

This species so closely resembles the Silurus fossilis of Bloch, that I do 
not feel confident it is really distinct. Such doubts will always attend de- 
scriptions too loose for the accuracy now necessary In science. In the figure 
of Bloch’s, howevef, there is a considerable interval between the end of 
the anal and the base of the c.-iudal ; but in our fish there is none. The upper 
pair of cirri are also represented as much shorter than those at the ga]^ ; 
but in this both pair are of equal length : the head is remarkably broad, 
exceeding. In this reject, our fUturus bi^rratuSf figured In IIamilton*8 
Gangetic Hshes, pi. f. 4fi. 


BLENNIUS ornatun, {Jiff, 125.) 

.A simply pointed cirrus over each eye, and a minute 
palmate membrane at the nostrils ; head with lines 
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and dots of bright blue ; tips of tlie anal rays pure 
white. 



l)ors.al 12, 16 ; pectoral 14; ventr.al ‘J ; anal If) ; caudal 12. 

Inliabits Sicily. 

This most beautiful little tish is closely allied to Jihmniu.s 
(Hist.’ Nat. des Poiss. xi. 226. pi. 621.); but it is 
longer in proportion. The bands on the body are not mar- 
gined by a line of silver, but of bright blue ; there are no 
silvery spots on the dorsal or caudal, and the general ground- 
colour of the whole^ fish is not yellowish green, hut olive brown. 
There is no “large ocellated spot, bordered with red, on the 
temples,” as in 1i, Sphynr^ nor any “silvery lines, hortlered 
with black, on the sides of the head and operculnni ; ” these 
lines being simply bright blue in the present spedie-s, which 
is here figured of the natural size. 

DuseRimoN. — ^Vcth hharp^ Vuig, dose together; a long, sharp, ami 
incurved canine tooth in each faw near the gape or angle of tlie rictus ; 
nootril single, with a very sinull palmate, four-cleft membrane ; another, 
over each eye, is simple, rounded, and pointed at tlictip. 'I'he above figure, 
taken from a fresh specimen 'caught on the coast of I'alenno, renders a more 
lengthened de8(Thition''of the tins, &c. unnecessary, Coi.uriL Bo<.ly 
and fins, except the vciitrals, which ate yellow, varicgatcHl with' dift'erent 
shades of rich olivaceous brown ; the six dark waved bands on the body 
.are edged w ith a bright line of blue ; bend, throat, and base of the pectorals 
with dark irregular bands, the cheeks having several lilies, and the lips and 
front rtiieekled with bright blue. The bands and siKits on the dorsal and 
caudal fins arc dark purpled brown ; anal pale rufous brown, with a series 
of white spots, the iTUirgiti*i being black, and the tips of the rays whito ; 
all these rays are simple; those of the nectoral, nearest the throat, are 
much the strongest ; and all these, as well as the anal rays, extend beyond 
tin; membrane which connects them ; ventral fins orange yellow, divided 
at the end ; belly whitish; lower part of the sides, between the bands, yellow ; 
caudal margined with yellow. I'alenno, lOth Feb. 18l/>. 


KLEOTUIS Sicuim. 

I’ale rufous, spotted with darker ; dorsal fins whitish. 
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with reddish bands and spots; three first dorsal 
spines equal. 

Dorsal 6, 14, the last ray double ; anal 12, the last double. 
Inhabits Sicily. 

DEsf'UirnoN. — Habit and size of G. crumlatus. Scales rather large and 
very rough, which seems to be caused by their not laying close upon each 
other i those on the crown small. On each side of the head, bemind the 
cliooks, arc two punctures. First dorsal commencing just behind the base 
of the pectoral ; the three first rays equal, and rather higher than those of 
the second dorsal ; the three next graduated ; the membrane of the sixth 
rearhing to the base of the first ray of the next fin : second dorsal com- 
mencing just before the vent, and of equal breadth throughout ; pectoral 
fin as long as the first dorsal ; second dorsal almost twice as long as the first, 
cmiuncncing rather before, but terminating even with the anal, and Ixdh 
of the same breadth ; caudal fin ovate; ventral fin rather longer than the 
pectoral, but not reaching the ventral aperture, which is immediately under 
the second ray of the second dorsal ; vcntrals united at the base by a slight 
membrane. Colour . — Entirely pale rufous, with irregular darker spots on 
the middle of the sides placed longitudinally ; sides of the head spotted, and 
the bo<ly clouded with whitish ; dorsal fins, with the membrane, very deli- 
cate ; the first is dark red, with four transverse undulated lines of whitish, 
which lines are sometimes a little confluent ; the second dorsal has merely 
fotir rows of darker reddish spots on a whitish ground j ventral and anal 
fins immaculate, and covered with a milk-white skin, which easily comes 
off; pectoral and caudal fins with small, faint, rod spots ; Irirics yellowish, 
with four brown spots ; mouth low ; jaws equal. Palermo, 1817. 


OJMJTSURUS pwtKS. 

Light fulvous brown, with white spots scattered on the 
nape, before the dorsal fin, anti white irregular bands 
dll the head and muzzle ; hinder portion of the dor- 
sal and anal fins margined with black ; belly white. 

Inliabits Sicily. 

The general form is like that of the conger cel, and the branchial aper- 
ture is Himilnrly placed, but the nostrils are much more tubular; and 
although the dorsal and anal fins reach to the tip of the tail, they do not 
pass round it, so as to unite. All the bands on the head are transverse 
before the eye, but two or three of those behind are longitudinal, yet 
broken and irregular: the round white spots are scattered in front of the 
dorsal fin, which commences immediately above the end of the pectoral 1 
and there are three Or four above the latter fin on the lateral line : the anal 
fin is about two-thirds the total length of the fish, which measured 1 foot 
a inches : the ground tint is fawn colour, the pectoral fin and the snout 
tinged with pink. 


OPHISOMA obtma. 

Snout rounded, obtuse ; dorsal fin commencing much 
behind the ^id of the pectoral ; fins white, margined 
by a black line. 

Inhabits Sicily. 

In the specimen here described, which measured 70 inches, the dorsal fin 
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commenced 10| inches (Irom the tip of the snout, while that of the anal 
was four Inches from the same |utrt: the branchial aperture is exactly 
half-way between the first dorsal ray and the anterior margin of the eye; 
the pectoral is about half as lung as the head. The general colour is of a 
cinereous brown. 


OPHISOMA acuta. 

Snout pointed ; nostrils tumid^ forming an elevated tu- 
bercle ; dorsal fin commencing with the pectoral ; 
body pale olive brown, the sides richly silvered ; the 
pectoral fin blood red. 

Inhabits Sicily. 

Total Icn^h 10 inches. The dorsal fln commences a little more than an 
inch and a half from the tip of the snout, and eren with the base of tho 
pectoral : the vent is nearest the hood, and is four inches and a half from 
the snout: dorsal and anal fins uniting round the tail, whitish and trans- 
tmrent, with an orange-brown margin : the sides of the operculum arc 
richly silvered, and the tip of the inuasle is suddenly pointed. 


LEPTOGNATHUS oxyrynchm. 

Dorsal fin commencing considerably behind the end of 
the pectoral ; lateral line, on the anterior part, marked 
by Uack dots. 

InhabitH Sicily. 

Total length 3 feid 9 inches. The head has already been figured (V 0 I. I. 
p. S91.) a little more than half of the natural sixe, .and will thus render Its 
detail^ description unnecessary. Tim distance from the tip of the snout 
to the base of tne pccotral Is three inches and a half, and to the commence, 
ment of the dorsal five and a half: the vent is fourteen inches from the 
snout, and the first dorsal ray is an inch and three-quarters from the base 
of tho pectoral ; the anal and dorsal (ins terminate half an inch from the 
tip of the tail, and are there enlarged : the colour is dark /ulvous brown, 
paler towards the lielly ; the lateral line begins on the top" of the crown, 
and undulates downwards to the pectoral fin, where it reaches the middle 
of the sides. 


CAPllISCUS uiger. 

Entirely black ; caudal fin even. 

Second dorsal 33 ; anal 29 or 30 ; cv^udal 9. 

Lower jaw with eight teeth, the two middle largest, and with even edges ; 
thoseon Uie sides with an obtuse pointy curved inwards ( pelvis very short, 
reposing in a groove ; first dorsal spine obtuse, mucronate, the other rays 
hid in tnc groove ; belly, between the pelvis and the vent, i^ckly : anal 
fin commencing behind the dorsal, but terminating even with it ; total 
length 4^, and from the Snout to the base of the pectoral From a dried 
skin, formerly in the Leverian Museum. 


LOPIIOTES Siculus. 

Dorsal fin narrow, of about 120 rays ; caudal fin oblique, 
of seven rays. {Jig, 126.) 
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Durin^r my residence in Sicily, a single example of a fish 
closely allied to, if not the s^imo as, the Cepedianus of Cuvier, 
was captured off Monte Pclegrino, in 1815, by some fisher- 
men, who considered it such a curiosity, that it was presented 
to the king. His majesty caused a painting to be made of it, 
a copy of which, in water colours, executed by the same artist, 
is now in my possession. My friend Rafines(]ue, who saw the 
fish itself, and through whom this drawing was procured, 
fissured me of its accuracy. A greatly reduced outline is here 
annexed. 

The first dorsal ray, or, rather, hom-like process, is, like tiiat of Cepedianut^ 
somewhat throc-sidcd, but the tip is not truncate, but pointed*; the dorsal 
fin is narrower, and the rays much more distant firom each other ; so tnucli 
so, indeed, that the drawing expresses not more than ISO, whereas those 
in /i. Ccfkulumus arc stated to be 2:10. The caudal tin, in the Sicilian fish, 
is oblique 6*, with only seven rays ; in thenther this fin isovateW roundetl a, 
and tlie rays are seventeen. The colour of both seems to be much the 
same, and therefore, under these circumstances, aUhouRh I venture to 
distinguish the Sicilian fish by a different name, it is merely until fiirther 
observations determine the point at issue. It was entirely unknown to all 
the Palermitan fishermen, and measured 5^ palms in length, by in 
breadth ; the weight was 14 rotohi, and the length of the horn If palm, 
Sicilian measure. 

There is an old stiiObd specimen of a T.opho(cg in the British Museum, 
but too much injured lo be of any service in throwing light upon this 
question. 


CKPOLA ruhescens, 

C'audal An lanceolate, of equal length with the head, 
and of eleven rays ; first and second dorsal ray not 
approximating; ventral fin immediately under the 
pectoral. 

In the British Museum. 

It is not surprising that the descriptions left us by Lin- 


* This form, as well as the truncated end of the horn in CuviePs figure, 
may probably have originated fTom accident. 
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ncX‘us and Bloch, of the only two species of Cepola then sup- 
posed to exist, should be so v.'tguc as to render their differences 
Very (piestionable ; for in those days slight modifications of 
form were not attended to. But we must confess our surprise 
that MiVr. (hivier and Valenciennes, in their chapter upon 
this genus, should commence with assuring us that they know 
txf Init one species found on the coasts of Europe, namely, the 
Cepola, which they have figured as the J^inna^an rubesevns. 
This name, as originating in the great Swedish naturalist, we 
shall retain, using it to designate that species which seems to 
lie the most common on tlie more northern coasts of Europe. 
But it will subse(pu‘iitly appear, that tins name cannot be 
given to the figure in the general ichthyological work of 
(’nvier, inasnuich as it not only differs from the British fish, 
hut from all others we have yet met with. It seems, in fact, 
either to be an entirely new 6Vyw>///, or to have been drawn from 
a dried and injured s]>eeirneii. 'fhe species of the interesting 
group we shall now briefly describe, arc all natives of the Sici- 
lian or British coasts; most of them were examined in a 
recent state, and specimens, in spirits, were sent to tlic British 
Museum f<»r .suhsecpient examination. The fate of this inter- 
esting and to us invaluable colleetion, has been more than 
once adverted to. Out of near 2()() specimens, tfieii in beau- 
tiful preservation, not more than a dozen can now he found ; 
so that, but for oiir notes and drawings, these discoveries 
would liave been lost to science. 


A general unirormity, not only of shape, but of nolourp, apT>ear8 to run 
througl) the whole of this group; the fij»e<ntin ’’charactorfi resting for the 
iiiOBt part on the form and rays of the raiulal fin (yfg. 1270, which, on al- 



tt lUive cxauiinatioii, will be found to vary in a most remarkable manner. 
TiU'-sp eharacti'rH, so ctiHicult to determine' in preserved Hpeeimens, either 
Wet or dry, may in some measure account for the universal belief of there 
being but one sijecies. 
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'rhe Crpo/a of l4ini)U'us was probably a Murtl)frn fish, aoil wc 

aocordintfjy retain that iianio 
to the one figured and descn. 
bed by Montague.* It is ut 
once known from the follow- 
ing by the specific charac- 
ters above mcntinneil. We 
may observe, in addition, that 
the doi>al fio conimcnres be- 
fore the ventral, tlie base of 
the latter being In a line with 
the soe«>nd ray of the former. 

Specimens dried, and in S})i- 
rits, are in tlio Britisli Mn- 
seiim, lioin wiieiu'e tliese re. 
marks were made ; but not 
having Keen tliiK siH'eies in 

a frchb Ktate, 1 cannot desenbe iIk colours. The annexed rut will show the 
rd.'dix'o positions of the above mentioned fin.s, while that dtjig. A represents 
the caudal tin. 



C E LA longicn uda. 

Caudal fin distinct, lanceolate, more than double the 
length of the head, and composed of thirteen rays. 

Inliahits Jlritaiii. Zool. ^Museum. 

Several .spechnens of this fish, captured on tlie British 
t*{>a.st, jiio in tile Zoological Society’s collection; and another, 
said lo be from the Bay of Naples, in that of the British 
IMuseum, 'J’he correctness of this latter locality, hoivevcr, I 
am inclined to doubt. 

'fhe ventral fin is of the same length as the pectoral ; the chief charac- 
ters rest on the remarkable length uf the caud-d fin, which is more than 
double that of the lu ;id ; the close proximity of the two lirht rays of tiie 
ilorsal is very remarkable, hotli in tlie Zoologiivd and Hiilish Museum 
•'pccimens ; tlio veld was on a line with the nintli dorsal ray. I did not 
obserte this species in the Mediterranean. 


( ’EBOLA iiovrmradiatn, 

Caudal fin lanceolate, rather longer than th(‘ head, of 
nine distinct rays ; ventral fins commencing on a line 
with the dorsal. 

Very common in the Sicilian seas. (.//</. Ii27. c. ) 

Having seen numerous fresh iiuliviiluals of this Kpeeieu, it can be de- 
scribed more fully tlian the two precoiliiig. It is inirticularly conimou in 
the spring on the coa.st8 of Palenno, and is there .sold in the fish-market. 


* Motitagiie’s arcpnnt, howcvt?r, is not sufiicient for me to say that it 
unequivocally belongs to this Kuee-ics ; be says, for iiistanee, that I'he ventral 
fin is ^little before the base of the pectoral^ hut in the British Museum 
^l)ccimens it is immediately undci. 
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The general colour of the body in a beautlAil vertnilion pink, or fleib 
colour; the sides with silvery blue, transverse stripes, but not defined, and 
changing witl^ the |iasition ; belly the same ; the dorsal, anal, and caudal 
fins are fine orange-yellow in the middle, the base lignt pink, and the 
margin edged with a line of darker red; |>ectoral fin nearly white ; ventral 
entirely so ; at about the sixth dorsal ray, in the middle of the fin, is a 
bright red spot, sometimes almost broken into two, and alw^s with the 
margins undefined. The lateral lines, as in alt the species of this genus 
we have yet seen, commences at the upper extremity of the operculum ; 
and then, by a short sudden curve, reaches close to the base of the dorsal, 
and runs parallel to it the whole length of the fish. In regard to the situ- 
ation of the fins, the ventral l)Cgins directly under the dorsal, and very 

» in front of the pectoral: it is pointed, the second ray having a 
lament, but even this does not reach as far as the vent ; the caudal 
fin c ) has a central rav, and only four utiiers on each side, making 

the total number nine. By this it is further tlistinguished from our rubes- 
cens^ which has eleven such rays, while the comparative shortness of the 
caudal fin distinguishes this from longicauda. 


CEPOLA attenuata. 

Caudal fin obsolete, not separated or distinguishable from 
the pointed extremities of the dorsal and anal. 

Inhabits the coasts of Sicily. {Jig. 127. d.) 

Among my Sicilian drawings I find the finished outline of a 
Ccpola, Imving tlie tail terminating in a point ( 127. r/), as 

in the genus Ophidium^ without any appearance of a distinct 
dorsal fin. Its general shape and colour Avas that of the last, 
except that the dors il has tAvo spots, one on the seventh, which 
is the largest, and the other on the ninth ray ; the pectoral 
fin tenninates in a line with the vent, and is placed a little be- 
hind the ventral, this latter being directly under the com- 
mencement of the dorsal. The specimen was preserved in 
spirits, and no further notes taken, so that further information 
will be wanted to complete this description. It may be re- 
marked, however, that in ray draAving the anal fin is much 
narrower than the dorsal, and ,the vent is imrae<liately under 
the seventli ray of that fin. 

The figure of Mr. Yarrell’a Cepola rubescens agrees with this In the 
deficiency of a distinct caudal fin ; but it may still lx- a question, whether 
both instances may not have arisen iVum inaccuracy ; since the fbciform 
shape of this fin in the other species only becomes apparent when the tail 
is very carefully spread out in the fVesh sj^ccimcti. I may {losiibly, though 
not probably, have omitted to do this in my Sicilian Cepola. 


CEPOLA tnmeata^ 

Caudal 'dn truncate, and slightly lunated ; of six rays 
only,‘ not longer than those of the dorsal and ventral. 
Inhabits Sicily 127.) 
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Of this niost singular ^t^ecies I never procureid more than one tpeebnefif. 
caught on the coast of Palermo. Its siae/ colour, and general apt^araooe^ 
was that of the last, even to the red spot on the dorsal, but the tail was much- 
thicker, and the caudal fin, as here represented. Ifig. 127./). Had theraya 
of this hn been the same in nnmber as that of C. tiovemradtaia* a siupidon 
might have been entertained that this had been a mutilated specimen, but 
the rays were actually only sir, and the margin of the membrane quite cn« 
tire. Addett to this, the base of the ventral is under the second, and not, 
as in th.<it, under the first dorsal ray ; while the pectoral fln, instead of not 
reaching to the vent, terminates exactly in a line with it. 


CEPOLA Gigas, 

Ventral fin exactly beneath the pectoral, hut longer, 
and reaching to the anus ; anal fin commencing on a 
line between the eighth and ninth dorsal ray ; caudal 
fin ? 

Ill the British IVIuseum. 

The only spccimon existing in our national collection is, unfortunately, 
dci»rived of its caudal fin. The unusual length, however, of the ventrals, 
which roach to the aperture of llie anus, seems to be a positive mark of 
distinction, particularly as this fin is longer than the pectorals, a dispropor> 
tion which I have not observed in any other. The colours are completely 
gone, ami the specimen, apparentiy, is very old. It is the largest of any 
Cepota in that collection ; but 1 omitted, unluckily, to take the measure, 
ments. 

CEPOLA jugnhris. 

Pectoral fin reaching to the anus, and placed con- 
siderably behind the ventral fin, which commences in 
a line with the first dorsal ray. (^fig* 127^a.) 

In Mr, yorroll’s collection ( the Ccpola rulfeacens * of liisso. ) 


A finely grown and 
well di-ied specimen 
of this Cfpnla was 
obligingly cominu. 
nicated to me by 
Mr.Yarrell. Itshows 
a great peculiari- 
ty in the situation 
of the ventral liii, 
which is placed so 
much in advance, 

* Akfig. 197. e, is an exact copy of the tall of Cuvier** C.ruftesrcna, which 
it is easy to perceive does not agree with any one of the species here de- 
scribed ; not only in the number of the ray*; but also in their being repre- 
sented as extending beyond the membrane. 

VOL. II. 
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that the last of its rays is barely on a line with the base of the 
pectoral ; it is, of course, shorter than the belly, and therefore 
does not reach, as in Giyaa, to the aperture of tlie vent : the 
first of its rays is also immediately under the first dorsal ; hence 
it difiers from ruheacens, where the ventral is under tlie aecottd 
dorsal ray. The caudal fin has thirteen rays ; and is not quite 
double the length of the head. Mr. Yarrell received this from 
near Nice, under the name ofrubescens; but it cannot be cither 
our ruhescena or novtm radiata. 

CEPOLA variegata. 

Body with waved, transverse, clouded spots ; pectoral 
fin reaching beyond the vent ; ventral fin shorter and 
pointed ; scales conspicuous. 

Inhabits (^hina. Zoological Society’s Museum. 

A wet spoeiincn of this tiflh, not in the bcDt condition, is in the collection 
of the Zoological Society. AUhough the tail is injureti, it appears to me 
readily distinguishable from all the foregoing by the spotted and clouded 
surface of the body, and by the relative position and proportion ol the 
lateral hns. The ventral fins are shorter than the pectoral, having the first 
(or second y) ray ending in a fiiainentuu.^ {xiint, which cxactlv roaches to 
the vent. Tin* |K*ctoral fin is placed just under the iiiterv.tl between the 
sf cond and third dorsal rays ; it measures seveiweighths of an inch, and 
reaches beyond the vent. The caudal fin is partly injured, so that the niiin* 
her of its rays cannot be correctly a.scertained ; l)Ut sufiicient is left to show 
that it was rather short and lanceolate. The total length of the specitnen 
is one foot ; and the shape of the head, Ivaiy, Ac. presented no obvious 
difference from the C. rubcscctiSt except that the scales appeared, both to 
Mr. Waterhouse and myself, {)ro{K>rtionate)y much larger. 


FIEHASFER twuff (fig. 130. «.) 

Body sub-hyaline, pale red with numerous waved trans- 
verse lines ; throat and lower jaw without spots. 

Ophidium imberbe ? ^uotoritm. 

Ficrasfer imberbe ? C’uv, 

acus. Rissij. 

Of this reinurkahle and rare fish, 
hitherto so little understood, and so 
imperfectly described, I was enabled 
to make a coloured drawing and de- 
scription at Palermo, soon after the 
speciiiic^i was caught. An outline 
of the fijrmer has been already in- 
troduced at page SJfiO. 

Shape large, attcnunteil, beginning gradually to diminish from Just behind 
the pectoral fin, and to narrow to a tine point. The body is nearly truns- 
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parent, so that the vertf^rae and the arUculations are distinctly seen ; the 
head is rounded, obtuse, and broader than the body ; nostrils snuill, oval, 
seated on a prominence liefore the eyes ; mouth large, bony ; lips thin ; ti*eth 
minute, much incurved, and in about two rows — in f)rcnt of the palate thens 
is a short row of others ; tongue pointed, but the tip rounded ; eyes large, 
irides richly silvered, the upper {Mtt blackish : when the fish is alive, the 
pupil is scarcely seen, being turned downward, so that the upper or black 
part of the irides o(;cupies one-half of the eye : when Just dead, 1 observed 
it, in the middle, aiipearing as a small black speck ; but after the fish had 
been dead some time, to my great surprise the pupil became much larger, 
that is, as big as the head of a large pin : cheeKB Henhy , gill. covers of 
three pieces, richly silvered, and margined by a thin skin ; the aperture 
large ; the vent is close to the throat, on a line with the hinder margin of 
the gill-covers, and considerably in advance of the pectorals ; so also is the 
commencement of the anal fin, which begins close to the aperture, and 
extends to the tip of the tail : this fin gradually bcconich broader until it 
reaches beyond half its total length, it then rapidly narrows. The dorsal fin 
commences at one-fourth the distance from the tip of the snout to the tip 
of the tail ; -it is so remarkably narrow, especially at its two extremities, 
that it can only be detected at these parts by very close examination. 
The anal tin is very fleshy, or rather gelatinous at its b:ise, wlierc it is 
of equal thickness with the lujdy, it then graduates to a fine e«lge. Pi-ctornls 
small and rounded. There is no ap|iarent lateral line, but an external 
indentation follows the course of the ttack-bonc on each side. 'I’he body, 
towards tlie head, is compressed, but less than in the Ceftohe j and the gill 
membrane has seven rays. 

The coi.oiiR of this fish, when just caught and alive, is as follows :—»The 
general tint is light red, marked with waver], zigzag, transverse lines, of a 
rlarkcr or brick red ; those arc deoi»c8t on iJie back, where they are 
soparateri into spots; the head is dark above, with a few reddish Mpots on 
the sides. On tba umler part of the iiuleiitcd line .already spoken of, and 
commencing at the pectoral fin, is a r^w of from nine to ten oblong scpiare 
spots placed transversely, and gradually diminishing in size: wlien the fish 
is alive, they are of .h most beautiful golden ))u<>, hut after death their 
splendour fades, and they then become pale an«l silvery My drawing also 
expresses a 8enc.s of very small spots, placeil in the same line, but only for 
about <2. inches at the end of the tail, uud nut larger than a pin's head ; 
but as no mention is made of them in the original iiescription, of which the 
alMive is a tr.uiscript, I can only eonclinie they were shin ng spids of the 
same description. Tlie total length of two specimens capjured, was from 
di to 7 inches. The fins are entirely wliite ; the anal rays by far too nunie* 

* rous and too delicate to admit of being counted. 


FI KKASFER {Jitj. l.'JO. 6.). 

Hoad anti foreport of the body with immerouB blackish 
spots, gill-covcrs golden. 

I know not whether to record this as a remarkable variety of the above, 
or as a distinct species. I only met with a single specimen ; and having 
drawn its hc.ad, already copied in this work, and in;uie the following notes, 
it was put into spirits for the British Museum, and is now lost. " Since 
writing the above, 1 have found another specimen, in which the colours 
were very different : it was much darker, being dusky purpU with the 
reddish lines marked byjrniind blackish spots. There were also luunerous 
ones on the cheeks and sides, as well as a few beneath the under jaw. 'The 
gill-covers, no le-ss than thc.spots on the forepart of the body, were richly 
gilt. I’aleruio, February ISth, 
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CEPHALEPIS octomaculatus. 

Anterior dorsal fin with three rays, the hinder one 
greatly prolonged and spatiilate ; caudal fin very 
long, of six rays, with the membrane extending 
almost to their tips. 

This extrfiorduiary iish, named by Professor liafinesque from 
the specimen I discovered in Sicily in 1810, requires a more 
detailed account than what he has given of it. * Its genera) 
form and proportions are very similar to tliat of Tmehypterus 
Spinohe. (tUiv, jil. ); Init the tail or caudal fin Ih not in 
the least vertical, n<»r are there any spines at its base. 

Thr first dorsal fin i* of three rays ; the first not being half so long as 
the secoial, and the tlnrd double the length of tlic intermediate ray. They 
are all eoiineete<l by a slight nieinhrane ; but the tliird ray is prolonged 
into a filament half aa long as the body, and terminates in a spatulate 
appendage. The ventral fins are remarkably long and pointed, the ra>s 
rapidiy diminishing in length beyond the first, and extending lx*yond the 
menibraiie; tl)osc of the caudal fin are the .«atne, and very little longer 
than the ventral rays ; the pectoral is very small and rounded. There are 
three biack spots at etjual distances along the back, as in Tr. spinofiv, 
and also a fourth near the belly, between the two first of the upper sijots. 
The second dorsal fin extends the whole length of the hack, and is of a 
paler red than the caudal and ventral fins, 'riie whole of the Ijead ajul 
ll)o«1y aro richly silvnrcsl, without scale.s, but with a centnsi straigiit line of 
small raised tubercles, extending from the eye to the base of the tall. Two 
or three specimens cast up on the shores of Messina in IrtlO, after a 
violent storm, are the only examples 1 have either seen or heard of; nor 
has tile species, so far as I am aware, been described by any more modern 
writer. 


C EP M A LEP t S SwamsoniL Raf. 

Anterior tlorsal fin of a single long spatiilate ray ; 
caudal fin of seven long rays, connected only by a 
basal membrane. 

An accurate pencil drawing, ciiadc from a fresh specimen, i.s 
the only autliority 1 can now' jirodnce for this singular fish, 
which w'Hs eommiinicraled to my friend Uj^nesqiie, and de- 
scribed by him in one of the Sicilian iieriodicals not now in 
iny pos.scs.sion. 

Us shape, spots, colour, and whole aspect, was so much like the last, that 
If it had not been, as the dr.'twiiig evinces, in an uninjured state, I should 
have taken it'^for the same sjiecics. injured by having the two lir.st dorsal 
rnvs broken ofl*. The additional ray, however, to the caudal fin which 
thk po.ssessc.s, militates so much against such a supposition, that it is here 
inMorted a|i distinct. 'I'hc vcntuil fins in both have seven rays; but in 
thisiiiu anterior dorsal ray is unaccompanied by any smaller ones before 
it, and thd membrane of the caudal extends only to one-fifth the length 
of the rays. One or two specimens were found cast upon the Messina 
coast in Ibll. Total leiigtii if inches. 


* Indice d’Ittiologia Siciliana, p. 55. 
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PLATYSOMUS^ Sw. (Vomer. Cuv.) 

It will appear from the d^criptions we shall now lay 
before tlic ichthyologist^ that at least three species 
have been overlooked by Cuvier and other authors^ 
under the general name of Vomer Brownii. The 
name of this sub-genns having been already changed 
for that of Platysomus in the body of the work, and 
its distinctions defined, the species in question will 
be now enumerated. 


PLATYSOMUS Brownii (figASl.) 

First dorsal fin minute, of five short connected spines 
and three detached ones behind ; anal fin with two 
detached spines before, and one C|^nnected to the fin. 

Vomer Brownii. Cuv. c*t Valcn. pi. 256. 

Tliis is the species described in some detail, in the general 
work aliove quoted, the authors of which merely observe that 
itiKls subject to some v.ariation in its proportional breadth, 
but without atrording either well marked or constant characters, 
by which specific distinctions might he drawn.” All this may 
be true, and yet there can be no question that, deceived by a 
general or superficial resemblance, our learned authors have 
overlooked several others, dittering not merely in these par- 
ticulars, but in those very characters which they themselves 
have proposed for the species. Tlie simple fact, indeed, of 
this s])ecies being alleged to inliabit the wliolc range of the 
varied temperature of America, from New York to lirazil, as 
well as other localities in the Atlantic and Pacific Oceans, 
might well have excited suspicion that they wq|re not, in all 
probability, the same. 

1'he amiexctl outliiios of the 
first dorsal tin, and the corres- 
ponding portion of trie ventral 
profile (brought near together ^ 
merely to >«ave space, and to 
show the relative positions of 

the spines, &c.), will mate- 

rially assist our description of ~ 
these iiarts. The first dorsal 
is minute, and composed of five 
spines connected by a tneni- 
brane, the second and third of 
which are the longest, while 
the first and the last arc short, 
est : behind these, there are 
throe other spines without any membrane ; and a fourth, about twice m 
long, forms the anterior ray of the second dorsal. Between the ventral fin 
and the anal are two short detached spiucs ; and a third, of nearly 
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equal sixp, forms the first ray of the anal fin, and is connected by a 
membrane to the secomi ray. The ventral fin in all the throe species is 
very small f but in this it i.s, comparatively, the largest. MM. Cuvier and 
Valenciennes do not mention th^ particular locality from whcifce the 
specimen here di'scribod from their figure was received. Equally im- 
possible is it to determine, whether this is really the.specics figured by 
Brown, the natural historian of Jamaica, after whom it has been named. 


PLATYSOMUS 

First dorsal iin minute, triangular, of three connected 
rays, the two first considerably longest ; four de- 
tached spines behind, but none in front of the anal. 
Vomer Brow’nii. Splx and Agass. Braa. Fishes, j»l. 57. 


The second specie.s 1 know 
only I'rotn the figure and de- 
scription of Spix. The lirst 
dorsal (in (J/jr. is re- 

presented of a triaiigul.ir 
shape and of threi* or perhjips 
four r.'iys, follow! iigwiiit'lHilre 
Ibusptrong spines, but wdh. 
out .'ioy membrane. The first 



ray of the second dnrs.al fin is ^ ' 

not, ijs ill our ///-otn/i/, prc. \ 

coded by a spine, hut is long- A 

er than any of the others ; 

whde Uu'ro are no spines either «U tached from, or cotmected to, the anal 
till. Tile shape oftlie body altogether is shorter and broader j the \efi' 
tral fin (A'l isinueh sm.iller, and placed behind, not beneath, the first dorsal 
fin. Tin; annexed outlines of Ixtth oontours will also show that the com- 


mencement of the anal fin is ennsidcrublv behind that of the second dorsal ; 
whcrca.s, in IfnnonUy it is a little in advance. 


PLATYSOMUS Mteropteryjo 
First dorsal fin entirely wanting, but the back armed 
with four isolated spines ; ventral fin hardly percep- 
tible ; anal spines entirely wanting. 

This Ihir^ .speeit‘s, wliich natnod from the extreme 

smalliKNs of the ventral fin, w'hich neverthele.ss seemed ttt have 
been injured, is not iiiieonmion at Pernambuco, where the fol- 
lowing de.scriptioii, and also a drawing, -^as executed from 
fresli .specimens. 


•‘emarkably thin, destitute of visible scales, and entirely « 
4t the hack has a bluish fiiu»o ’ ^ 


but the hack has a bluish tinge, 
and the sides refiect pale .shades 
of golden and pink ; all the fins 
are pale dusky, except the anal, 
which IS yellowish, Iride.s yel- 

i Vi!" •’‘•ad, hack, 

and belly sharp ; the latter seems 
formed t>y a strong bone, hut 
‘i" external spines or- 
mternal tuberclc-s ; tongue thin, 
mwlerate, and truncated at the 
tip; eyes moderate; Jaws capa- 
We ol extension, rough with 
minute and imperceptible teeth. 
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incutT«4 to the touch: gill aperture Urge, the membrane of leven 
rays ; vent nearest the head, and placed beneath the base of the pectoral 
fins ; bock with four long tubercles beneath the skin, commencing abdve 
the eye, and followed by four movable recumbent, short spines, all placed 
before the dorsal fin j dorsal fin commencing nearest the tail, between the 
ventral and anal fins, iminted or slightly falcate at the forepart, and very 
narrow behind— .it reaches to the base or the tail^thc first ray short and 
spinouR, the rest forked, the third ray the^ongest ; pectoral fin long, greatly 
falcated, and reaching much beyond the vent i ventral fin rather before the 
net'toral, very minute, having six branched crisjHid rays, placed immediately 
ijcfore the vent; anal commencing rather betore the dorsal, of the same 
shape, and terminating in a line with it: the first ray snitious, the rest 
branched ; caudal deeply forked. l..ateral lino as in P. Brownii; length 
from one to two feet. 

ARGYlllOSUS Setifer. 

The first dorsal fin with four connected rays, the first 
and fourth very short, the second and third the long- 
est ; and two free spines placed before the anal fin. 

Arfjjyreiosus A^’ornor. Cuv. et Valeiic. pi, 255. 

We are aj^ain oblijjred to advert to the partial and ofien the 
sii})eriieial examination with which nearly allied species have 
too often been regarded by the antbors of the Hist. Nat. des 
Poissnnfi ; ai^ imperfection which we can only account for by 
nearly al^ their cleseriptions having been made from preserved 
specimens ; and by siijiposing that those eminent writers, not 
unfrcquently, have been absolutely overwhelmed with their 
materials. However this may be, wc have no doubt that the 
opinion they express, of there being hut one species of their 
sub-genus Arytfriosus, is e(|iially erroneous with that which 
regards the genus Cvpala and the Plihjsomus lirownii. F 
can only describe one of the present group from personal 
knowledge; but if the figure given, in Spix’s Brazilian 
Fishes is correct, it is, notwithstanding it has been called the A. 
ranter^ a third species. Tlie fragile nature of the filaments on 
thtf first dorsal, and of the aAiculated rays to the "ventral fins, 
renders any distinctions draw'u from these parts very objec- 
tionable ; but the sharp spiny prickles and liard rays of the 
dorsal fin and back are always permanent, and I believe re- 
markably constant in their relative size and number. 

Not having seen the species, which I shall now distinguish by the specific 
name of Setifer rather than that of pomcr (a term altogether objectionable), 
it will be useless to repeat Cuvier’s description, except in reference to the 
first dorsal fin and the detached 8{)incs. Of the first he observes, that it has 
€*ight rays, four of which are free, atul assume the appearance of spines. Of 
the four others which arc in ftont, and connected by a membAne, the first 
and the last arc very short : the second remarkably long and terminated in 
a filament, while the third is about three times the Idigtli (according to 
bis figure), of the very short hpincs which follow it He aisc^ says mat 
there arc, between the anal aperture and the anal fin, two fine and 
slender spines. We leave out some minor distinctions, such as the 
D D 4 
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great length of the ventral fins, the shortneM of the second dorsal, when 
comivirod with the next, all whuh, however, collectively khow, how Uuly 
distinct this species is from the following. 


ARGYRIOSUS Mauriceii. 



First dorsal fin of three short rays, the third being a 
minute spine, the first and second the longest. No 
free spines before the anal fin. 

Dorsal, 3, 2,24; pectoral 20 ; ventral ab. 12; anal, 1, 
19 ; caudal ab. 25. 

Inhabits the coast of Brazil. 

Tilt* foregoing outline 134.), reduced from a drawing 
made from the hsli just dead, may Ik* compared with the figure 
of Cuvier referred to in the preceding dcscrii:)tion : the outline 
at the bottom (a) is of the back and first dorsal fin upon a larger 
scale. The ventral fin as is almost always the case, from its 
extreme fragibilily, was broken.* Independent of tlie leading 
peculiarity of this new species, the great elongation of the 
second dorsal fin in front is not the least ren^rkable. I have 
named it in lw)nor of the peerless Prince Maurice of Nassau, 
t!\c patron and friend of Maregrave, and himself one of the 
most distinguished naturalists of the age which he adorned. 

In the iKxly, jawg, tongue, teoth, gill* and noetrils, thi» sjn'c'ies p<?rfectly 
rcsembk'H IMatysomuB : the pectoral fins are longer in proportion j very 
much falcated, and reach to within a short distance pf the end of the 
boily. Doml fins two, the first very small, triangular, and placed 
rather behind the pectoral : it Is of three rays, Uie two first bony, 
simple, and^ending in a short filament : the connecting membrane extends 
to the last ray, which in a short spine; beyond this, are four minute 
unconnected spines, the last terminates at the base of the second dorsal ; 
on the hind part of the bead arc three covcreil tubercles. Second dorsal 
nil with the first ray so remarkably long as to reach far beyond the tiiw of 
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the caudul ; tpwarf* it« base it li broad, oa^reared, long 
the three following rays are contiderably ^^ter, anaV ftn ! • nrt ^ 
as long (in itu front rayi) m the aecond dortal, and conm^clng benmn 
the fourth dorwl'spinp; ventral tin rather bcfore.lhe pectoral, the rays a^ut 
twelve, very fragile, and all broken. The number of rays were aa followt 


ARGYRIOSUS triacanthus. 

First dorsal fin small, triangular, of three connected rays 
behind which are three naked spines ; anterior rays of 
the second dorsal, and of the anal fins of equal length, 
the latter commencing opposite the first dorsal. 

Argyriosu.s A^incr. Spix and A^ass. Fishes of Brazil, pi. 58, 

Under the above provisional name I shall here designate 
wliat is certainly a third species of this. little group, if the 
figure given in the beautiful work of MM. Spix and Agassez 
is not most glaringly inaccurate, a sui)position and a censure 
which there is no ground for entertaining. 1 omit, however, all 
mention of the ventral fin, for the reasons already stated, in the 
specified character, a1 though it may be as well to mention in 
this place, tl^at it Is represented as very short and falcate \ the 
first, or lowest ray, being a little more than one third the 
length of the pectoral fin. 

The first dorsal fin hag three rays, but possesses tills great peculiarity, 
that the first ray is the longest, the two others rapidly decreasing, so as to 
render the fin perfectly triangular : then follow three other naked spines 
before the second dorsal ; thus making the total number of rays, anterior 
to this latter fin, six, instead of eight, as In the fish described by Cuvier. 
The long anterior ra}S of the second dorsal and of the anal fins are 
of equal length ; but from the very forward piwition of the latter, they 
do not tenriiiiate eoually, that of the dorsal comes almost in aline with 
the end of the caudal, but the long r:w of the anal fin only reaches to just 
beyond the base of the tail : the anal fin is so near the head as to commence 
on a line with the first ray of the anterior dorsal ; a structure alone which 
will distinguish this from the two preceding species. Finally, it may be 
observed, that the general outlini(.‘ of the b^y is more angulated j the 
broadest part is just above the eye, ftrom whence the contour makes a gra. 
dual slope. The profile also of the belly is more angular j sloping down- 
wards from the mraith to the base of the anal fin, and then upwards tofhe 
base of the tail : there is a short spine connected to the base of the anal 
fin, but none is mentioned at the corresponding dorsal. 


SCOMBER undulatus. 

Sides of the back marked by undulated angulated bands^ 
with shorter lines in the interstices; sides of the 
body unspqtted; dorsal finlets six, the two^last longest, 
and approximating ; first dorsal of nine rhys, the last 
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minute ; a abort apine before the anal fin, which is 
placed immediately beneath the second dorsal. 
Scombru. Rondel, p. 235. ? 

Inhabits the coasts of Sicil3i44 

First dorsa] a ; second dorsal 12 ; flniets (i; length of the specimen examined 
nearly 1 foot. DitFcrs from the Scomber nMciUatus of Couch * in haviiiK 
an obtuse rounded plate above the oiierculiiin and pectoral (in, and in 
beinf? entirely unspottnl on the sides of the body and belly. On the other 
hand, it differs from the Scomber colins of Cuvier + in havinf; six instead 
of (ive spurious tins t> ^vhilo the ventral fin is exactly under tlu^ second 
dorsal, not, as in Colias^ half-way behind it. The two last rays ol' the an- 
terior dorsal are fiartly Iiid in a groove; the lower jaw is very slightly 
longer than the upper ; and all the scales arc very miimte. 


SCOMBER gracilis. 

Body not much broader than the head ; anal fin placed 
half-w'ay behind the second dorsal ; finlets six above 
and lielow, the two last approximating, and with two 
others on each side the base of the caudal fin. 

Inhabits the coasts of Sicily. 

First dorsal 9 ; the last remote and minute and nearly hid ; 
the three first apjiroxhnating ; seeond dorsal 12; anal 12; 
the first minute ; vent opjiosite the middle of the second 
dorsal. On each side of the termination of the tail are two 
finlets, one under the other, idaced liorizontally in the same 
situation as the carinated ])roeesses ocenjiy in certain other 
fish ; sides of the back marked with simply angular bands 
pointing towards the tail; the sides silvery and unspotteil; all 
the scales minute ; the bony ])lato above the operculum is 
obtuse, aud is nearer to the top of the head than to the pectoral 
fin. The iS. macropthalmiis of Uufinesque is closely allied 
to this, which has the eyes afso very large, but it differs 
in wanting the suppleineiitary finlets on tlie sides of the tail, 
and in not having the same number of fink4s on the upper 
and under margin, ’^fhe three first rays in the dorsal and anal 
fins are close together, and the space between the others is 
gradually widened as they recede from tlie lieail. 


• Lou(lon|!s Magazine of N. H. pi. 22. fig. 8. Spurious fins six above and 
below taut the figure only represents five, 
t This is clearly not the Colia of Rondclotius. See his description and 
figure, p. 235. 

t No mention is made of these fins by Cuvier, but the figure represents 
only live. 
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In speaking of his & colku, M. Cuvier 
it is thcMime as tlie Scomber ma^ophtMmtu 
racters accord, excepting that the author finds six false fins 
error which he might have easily fallen into by the sopvation 
ray of the second dorsal, or by counting the last as two, tc*** •®® **P 
ground for this supposition, which would not. perhaM, 
tained if M. Cuvict had seen any Scombri with six fatee fins : two of th^ 
we now characterise ; Raflnesque's is probably a third, Mr. Couch s muct*- 
Iftttm a fourth, and there are suificient grounds for believing th^ 
exist, that have been erroneously placed by M. Cuvier under his S. 
which latter sficcies, moreover, we do not agree with him m conslooring 
the same as the Colia of Kondeletius. 


NAUCRATES ductor Cuv. 

Dorsal spines three ; anal two ; lower jaw longer than 
the upper ; body and posterior fins witli transverse 
blackish bands ; irides golden.” 

Kaucrates Fanfarus. RaflT. Caratt. p. 41. 

Naucratis ductor. Cuv. ct Val. 1 1. N. des Poissons, viii. SI 2. 
pi. 2lV2. 

Inhabits the coasts of Sicily and the Mediterranean. 

This,” observes profJssor Radnesque, ‘‘like the N. ductor 
of authors, Tias the bo<ly transversely banded with blackish) but 
this latter is very distinct from havin^ four distinct .spined rays, 
the jaws of equal length, and the lateral line straighter ; both 
have the same habits ; hut N. fanfarus^ instead of inhabit- 
ing the Ocean, is found in the Mediterranean, where it is com- 
mon. Nor is it restricted to the shores of Sicily, for I 
h.-ive reason to believe it is found from the coasts of^Spain to 
those of the Levant. In Sicily it is called the fanfaro; it is 
alnindant in autumn, and usually measures about a foot in 
length ; the irides are golden.” 

Upon the alK>ve description, a close translation of the original Italian, 
M. Cuvier niakos the following iemark. 'J’he Naucratee ductor Cuv. “is 
also the Naucrate fanfaro of M. Ratinesque. If that naturalist thought 
that Y\\& fanfaro differed fVom the common pilot, tt waji because he only 
judgeil of the latt^ from bad figure's.” 

It will be seen, however, from the following description, that M. Rafi- 
nesque was perfectly aware of the existence of a second species of Naucrate^ 
in the Mediterranean, which M. Cuvier was not, and has consequently 
confounded with the above. On the |)art of M. Rafinosque there does not 
appear any error : he retained the original name of ductor to one species, 
and to the other he gave that of fanfarus Had this latter name not been 
a provincial one, we should have felt bound to have adopted it, not merdy 
on the score of priority, but bei'ause it would be only rendering couimoii 
aMough tardy Justice to the accuracy of his discrhninatioQv~- at least in 
this instance. But as the case now stands, and M. Cuvidris name has 
been generally adopted, we think it had better, perhms,* be mtained ; 
although It may probably lead to error if the distinctions here pointed Obi 
between these two species are not kept in view. 
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NAUCRATES cyanophrys. 

Dorsal spines four, the first and tlie last very small ; 
anal spines two ; jaws equal ; body, but not the fins, 
with blackish bands ; iridcs blue ; tongue without 
teeth. 

N. diictor? Cuv. et Val. Centronotus conductor. Risso, 

p. 

Dorsal 4, 26.; pectoral 18; ventral 1, 5 ; anal 1, 17 ; 
caudal 24 ; gill membrane 6. 

Inhabits the coasts of Sicily, particularly Palermo (Nob.), and 
of Nice (Risso). 

“ The usual length of N. cyanophnjst is above 1 foot ; its 
form, in comparison to M. Cuvier’s figure (plate 232. ) ot* 
N. ductor^ is nearly the same ; hut the eyes are much smaller, 
the mouth less wide, and the two jaws are of ecjual length ; 
the first dorsal spine conunences in a line with the tip of the 
pectoral fin, and not, as in ductor^ with the third part of its 
termination. . The first and the last spines are minute, and 
only half as long as the two middle, which are e(ji*iil ; and the 
distance between each is the same. The bauds on the body 
do not extend, as in ductovy to the dorsal, caudal, and anal 
fins, the first and last of wdiieh are entirely blackish ; the 
anal is lighter. The scales are very minute, not kirger than 
the circumference of the head of a good-sized pin. The skin 
is tougl^ teeth in the jaws rather small, sharp, and nuieh 
crowded ; those in the n])])cr jaw longest. I’he pre-oper- 
culum is scaled only round the eyes ; the sides and belly 
white ; pectoral fin nearly black, darkest inside ; ventral fins 
reposing in a groove, and larger than the pectoral ; their 
outer surface white, hut black between flie two outer rays 
inside ; vent rather ncjirest to the camVI fin, at the h:ise of 
which, above and below, in a conspicuous ^depression. — 
Pnkrmoy February 1.5, 1815.” 

N.B. This latter character is not mentioned by Cuvier as 
belonging to his ductor. 

It itf obvious from what M. Uaiinesque has said on the last spocics, that 
he considered thiti as the true ductor of authors, and it is more than pro- 
bable that Cuvier possessed this Sfiecles (either dryed or in spirits), since 
he fraincHl his description of his ductor from specimens sent to him from 
Marseilles; qpnoa, and Naples; and those which ho alludes to as having, 
although rarely, /oMr spines, instead of the ordinary number of threcy were 
wobabiy spoeiiiryims of our N. cyanophrya. On the other hand, M. Cuvier 
issigns to all those he examiniHl two other characters, not found in this ; 
namely, that of having the under jaw longest, and the irides golden ; 
wherean, in this, the jaws arc equal, and the irides blue. Having so drawn 
up the specific characters of tlicsc two species as to place their peculiarities 
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in immediate contrast,! have merely stated iuch others, mostijr of a com^ 
parativc nature, as will still further di^tipifuish theid. 


NAUCRATES serratus. 

Dorsal spines four, the two first shortest; sides of the 
tail carinated and serrated ; irides yellow ; touguc 
armed with teeth. 

Scombes ductor. Bloch, Ichth, pi. ,338. 

Described bv Bloch, who expressly mentions that the carinated process 
on each side the tall is serrated •, and that the tonfrue.is toothed Its whole 
length ; that the jaws are equal, and that the dorsal Sfilnes are four; the 
figure rcprcicnts the two first as smaller than the two last ; the bpdy haf 
four bands only, the first of which is just f>cfore the dorsal spines, and th* 
laist at the tip of the tail ; tlie caudal fin has a black band in the middle of 
each of its lobes. Bloch docs not specify the Ideality from which his stieci* 
men was procured ; the rays are stated as follows ; Dorsal 4, £4 j pectonU 15 : 
ventral J, 6; anal 1, 16 ; caudal 18. 


TllACHlJRUS Aicfihut, 


Lateral line passing through the middle of the abdomi- 
nal plates ; anal fin shorter than the second dorsal, 
and preceded by two approximating unconnected 
spines ; first dorsal of nine rays, the last very minute, 
and close to the second dorsal. 

Dorsal 8, 34; pectoral 20; ventral J; anal 28; caudal 18; 
hr, incin. 7. 


Shores of Palermo. (January 20. 1815.) 

inches V the colour above dark blue* the ildM 

dorsal; pectoral long, pointed, end im? in lino witi. aOCOnd 

«f tlio second dorsal ; vent ceiUrai, followetl bv two 

but without a membrane ; hinder portionTjaheaMominTi nUf ® 


MUGIL itquamopennis. 

Snout projecting beyond the month, thb thre«v posterior 


* “ Jin forme de Scie,’* tom. vi. p. 33. 
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iins entirely covered with small scales ; ventral fin 
with a basal scale ; pectoral as long as the head. 

Dorsal 4, 1, 9 ; anal 2, 9; pectoral 18 ; ventral 6\ 
Inliabits the Ganges. 

The descriptions of the Indian mullets in the Hist- Nat. des Poisioru, 
are not sulficiently precise to enable me to determine whether this is 
among them. 1 have therefore considered it a new species, remarkable for 
the second dorsal, the anal, and the caudal tins being thickly, and alniOHC 
entirely, covered with very ismall scales. The shapaisfuciibrm, and very 
like that of Hamilton’s Af . corsula^ from which it differs, at first sight, hy 
{assessing a long lancc-sha|)e<l scale at the base of the ventral tins : the pec> 
toral fins are quite as long as the head, but in corsula they are shorter ; 
anti nothing is said regarding the latter having the posterior fins covered 
with st'alcs. In ours; again, the ventral fin is so' much in advance of the 
second dorsal, that the hinder base of the former is in a line with the 
middle of the latter. There are diffbrenccs likewise in the number of the 
fin rays. In the present spcines I counted ten rays in the second dorsal, of 
which one was spinous} two simple, and seven branched : the anal fin had 
eleven ; via. two spinous, two simple, and seven branched. 7'hc specimen 
measured aiiuut 7^ inches long, and was l>ri>ught from the Ganges hy my 
friend E. Cotton, surgeon of the 14th regiment of foot. 


BATttACHlJS rnhigenw. 

Yellowish brown, marbled with blackish brflwn on the 
head, body, and fins ; a reddish spot on the cheeks ; 
two pulinated cirri over the eyes, and numerous others 
on the head and lateral line ; operculum with three 
prickles on each side. 

Inhabits the shores of IVrifimibiico, llrazil. Length inche.s, 

Body destitute of visible scales, compres.sed ; head depressed ; eyes 
small, approximate, and near the snout ; over each is a moderate-sized pal- 
mated cirrus, finely ciliated at the margin ; and numerous others, much 
smaller, arc «cattere<l over the heatl, edges of the operculum, and margin 
of the lips, the.se latter being rather lanyer; those on the crown arc very 
short, generally in pairs, and arranged Tongitiidinally ; ftv/A, in both jaws, 
in a single row, small, irregular, unequal, very obtuse, and almost rounded, 
except at the tip of the lower jaw, where they are sharp and incurveil ; 
tomne and palate quite smooth ; the farmer is short, lAmy, and connected 
as far as the tip ; inouth wide ; lips and cheeks fleshy ; lower jaw longest ; 
nostrils very small, nearest the eyes ; head, operculum, and all the fins 
enveloped by the common skin of the body, and thj.*! renders the fins so 
thick, that it is impossible to count their rays. The hinder plate of the 
gill^covers is small, being armed with three sharp and rather strong spines, 
which are in a manner concealed, being almost covered with the common 
skin ; lateral line eoinmencing at the hind part of the crown, and continued. 
In a waved line, near the back, to the cauclal : it is composed of white dots, 
which are eqph furnished with minutecirri ; dorsalfin single, of nearly equal 
breadth throughout, commencing behind the poctoral, and ending close to 
the caudal \ l>rp/rah thick, short, pointed, of two rays ; an/// behind the 
dorsal, but ciuiing with ity^ and of nearly efjual breadth ; caudal small, 
ruundiHl ; pectorals roundcsl, reaching to the vent, which is central. In 
colour, the whole fish is marbled with brownish black, In transverse clouds. 
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rays of tlie iin% f xccpt those of the caudadif m flimple. How^ 
over this maybe, the species he describes is at oncc^distlh- 
guished from |he last, as well as from the voUic^s of Cuvier, 
by the above strong specific differences. 

In other ro&pectii, it seems' to have all the genuine characters of form, &c., 
helouging to both,, as well as, in a less degree, to the Indian species. If 
Bloch’s hgnrels corroi*t, the back, adjoining the base of the dorsal fins, is 
marked by- a row of prickles, similar to thoie usually seen in the genus 
J’rigla ; hut this, and the structure of the rays above alludetl to, is of minor 
importance, Bloch does not mention the precise locality from whence he 
received tlie specimen he has figured; but in its colouring, there is no ap. 
pearance of those bands on the head of 1). occuien/u/is, or of those marbled 
markings mentioned by Cuvier as lM)ing on the volitans. It is somewhat 
singular that MM. Cuvier and Valenciennes have taken no notice of 
Bloch’s volitanst although they allude to two others of Klein (Miss. 4. 
pi. 14. figs. 1. and 2.), the first of which they consider as drawn from “ un 
individu ramulU de I’cspece commune*;” and the second ;w ** qui ne re. 
prdsentait qu’un jcuhe daclylopti re coinmun dcsscche.” To neither of 
these opinions can I subscribe ; for although the figures and descriptions 
are very imperfect, there seems to me sufticiently strong indications, given 
in both, to justify us in considering them distinct from the two preceding, 
as well from the two known to M. (^ivier. I shall, therefure, now state 
what appears to be their specific characters. 


.DACTYLOPTEIllIS fevtanilatm\ 

Pectoral fins reaching only to the end of jlie dorsal ; 
head with three membranaceous appendages, two be- 
hind the eye, and one on the throat. ■!* 

C>ataphrtfttus, Np. 10. Klein, Miss. p. '14. pi. J4. f. 1. 

.Scales on the sides of the belly and tail prominent jiud serrated ; hinder (?) 
dorsal fin Avith eight strong rays. In tlic figure the anal flu is placed much 
nearer the caudal than is the second ilorsal; and it is clear that the peeto- 
ral fin is naturally short, because the artist has very aeciirately represented 
the peculiar curUnl appearance which the tips of this fin exhibit when in a 
drieil state. 


DACTyj.OPTKlUJS fnsrmtuft. 

Pectoral fins short, about half the total length of the 
fish ; scales granulated. 

Corystion, 1. Klein, Miss, 4. p. 45. pi. 14. f. 2. 

Of this fish Klein merely says, that it is like the last, but the body is gra- 
tiulated, and both that .*uid the tail variegated with oblique bands: the 


* Klein’s words are these: — “Appendices tres habet, mcmbranaccas, 
quarutn biiul pone oculos, tertia agula depeiidct.” 

+ It is probable that Klein has overlooked the first dorsal fin, which, in 
this genus, is sbnk in a groove ; this latter, however, is expressed in the 
figure. 
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Bganii^e 9 Bnt» on the bo<)y. and thttib fr«n(vto«c oiien on- 

thel^L 

DACTYLOPTERUS Triyloideg 
Pectoral fiu short, reaching only to the end of the 
second dorsal, with three unconnected dfgiflited pro- 
cesses at the base, as in Trigla. 

Trigla corvus. liaf Carat, pi, f>, f. 1» p, 32. 

The very sliKht notice of th!» most interesting species by Kafinesque 
prevents me fVom giving further details than what maybe learned from 
his work. He expressly says that there are three free rays at the base 
of the pectoral ; while, in every other respect, his hgiire portray* a geuu- 
ine Dacti/iopterus., Tne first dorsal tin is represented with fbur rays, the 
second with tune; the anal (in is immcniiately under the settond dorsal, and 
neither is surpassed in its length by the pectoral, Uaflnesquc observes 
that the back and iiectoral tins arc black with blue marks, the sides rctU 
ish ; and the belly white 

Imiierfert as are the notices of the three last fish, I have no doubt that 
future diseoverie.s will eatal)li.sh their authenticity, and even increase the 
present list. Another, iiuleed, which differs from all these, is incidenUlly 
noticed by Miocli, who says that a second s|iecimen of Mis Trip,la va/Uans 
hail only fi single free r,iy bifore the tirst dorsal ; that this ray was much 
lengthened, and placed consitierably nearer the head. This is probably a 
new species between JilorhH ind orit^ktalia ^Cuv. pl.Tri.', this latter being 
cliHtingui-^lu-<l by an uileriiieiliaie spiny ray between the long filainent and 
the hist normal. Kiiough, however, has now been said to show that there is 
every prob.ibility that the IJ. viilitans of all preceding authors includes 
many species, and that the inajontyof the nftec/Jic characters they have 
assigned to it are more projierly gtvK’Wc ,• llie species themselves heiug dfe- 
tciiiiuieil by the number and eoiistnirtioii of the imj's, the relative length 
and position ol the tins, ike, Ity these cliataetev^, ,ilso, we may readily iTis- 
tingui-li the two following, which have lieen also ovi rlooked a* one by 
MM t'uvier and \ aleiu'ienne.s, under iheeonunun naiiic of i>. orh'fitaiit* 
1 shall, therefore, first state (he true characters of their species, and then 
describe the others. . 

DACTYLOPTEUTIS orumtalis. Cuv. Val. 
tSuborbital bone without spines ; pectorals nearly reach- 
ing to the end of the camlal lin ; two soft tietached 
rays, wide apart, before n^he anterior dorsal fin, the 
first very long, the second short, and both furnished 
with a iiicinhfanc at the base ; anal rays — ? 

D. orientalis Cuv. ct Val. N. II. PoLssons, iv. p. I 34 . pi. 76. 


DACT Y LOPTERUS hhpwo.sus. 

A slender ray, and an oval spine, wide apart, placed l)c- 
fore the anterior dorsal, and another oval spine be- 
lore the second dorsal ; anal rays branched. 

Trigla volitans. Russell, ii, p. 4.5. pi. 16f. 

Dorsal .5, 8 ; antil 6. 

Coasts of Coromandel ; fbut rare. Dr. Russell. 

V OL. II. E B 
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The second isolated process, which in the last is a short ray prbvided 
with a basal mcmbratio, assumes In this species the form of an “ oval prlcklo 
pointing back^^rds;” while ** another similar prickle ** is placed between 
the two dorsal ^ns. This spine or prickle exists also in J). Chinentti$t but 
does not appear either in the figure or description of M. Cuvier’s orientali*, 
Dt. Kussell observes, that the anal fin is optHKite to the second dorsal, and 
has six ” ramose ” rays ; but whether these rays are also branched in the 
orieufalis does not appear ftrom the description ; the first, or soft dors^ ray, 
which in the last is very long, is in this only about an inch in length. The 
colour is dark red, with some round spots of dusky green ; the sides lighter. 
re<1, and the belly white; the dorsal, iiectoral, and caudal fins have aUb 
dark green spots. The usual length is about 11 inches. 


DACTYLOPTERUS Chbuimis. 

Pectoral fins shorter than -the base of the' caudal ; sub- 
orbital hone with the inferior margin crenated, with 
six stronger spines at the end ; sides of the tail with 
two creiiated ridges more prominent than the others ; 
anal rays simple.* 

T ground my tadief that this is a di>tirict species ft-om the orientalis of 
Cuvier, on account of his having expressly .stated that his fish has “ i.c 
bord inferior dc son sous-orbitaire n’a pas de dents cii scic and that 
*• there is only one series of carinated scales, more elevated than the 
<»lhcrs, on the sides of the tail.” Neither of these peculiarities, as will bo 
seen by the above ‘iiuHjitic cliaracter, belong to a spccimcli now before rne, 
whicli was in a lv*x of Chinese dri»‘d fishes and crabs. I do not lay so 
much stress upon the much shorter length of the first detached ray of the 
dorsal and of tlie pectoral fins in this, than in the in'icntalis oX Cuvier, be- 
cause, although I believe the latter, in my specimen, i.s (juite jKjrfoct, and 
the first is but very slightly broken, yet these minor differences will require 
further verification ; but, on the structure of the sub-oibital b«>ne, and of 
the two carinatod ridges on rack side the tail, there can be no mistake ; for 
it is ini{Nissible to suppose MM. Cuvier and Valenciennes to be in error on 
two such plain matters of fact. 'I'he int<-r.dorsal spine, or that between the 
two dorsal (ins, which seems common to the greater number of this genus, 
is very strong In this, but is neither seen in their figure (pl-TfiO. «»■ men- 
tioned in the description of orim/aits. In the number ot the rays in the 
dorsal and anal fins the two siiecies agree; those of the ventral, caudal, and 
petrtoral, are alw.^ys liable to be misimuiited in drieti specimens. 

The situation of the dorsal fins aiul«of the two detached rays before them, 
are the same in this and in orien/rt/<,t, but there nr«- some minor differences 
in the relative distances of the rays (presuming that M. I'nvier’s figure of 
(rrientalis is correct), which it may he as well to imiice. A groove extends 
from the top of the head to the inter-alorsal spine, which groove is margined 
on each side by a line of prickles more devclopcii than those on the sides 
beneath. The first detached dorsal ray, when depressed, reaches only to 
the base of the first dorsal fin ; ami the seromi detached ray is so short, that 
the spinous part does not reach so far as the last : but it is clear that both 
these rays end in soft filaments, besides being furnished with a short mem- 
brane, which connects each to the back. The first ray of the first dorsal fin 
is the longest, the two next being nearly of the same length, but the two 
last are much shorter and considerably wi(U>r apart : the last of these 
apiicar tolic furkc<i, and it rcacln-s just to the base of the inter-dorsal spine ; , 
the three Jast rays of the second dorsal arc also forked; but whether the 
five first art* equally so cannot be determined, as they are injured. The 


_ * Tlic penultimate ray, in my syetimen, is broken ; the rest are simple.' 
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carinated ridgca on the Bides of the tall arc exactly the same as those of /?. 
occidnaalis. The points of the pectoral fins arcperfl&ct, and they only reach 
to within half an inch of the base of the caudal fin, whereas, Inortentalis^ 
the tips of these rays extend almost, if not quite, to the end of the caudal 
rays. The colours of the skin of course had faded, but there was no ai*- 
pcarance on the head or body cither of Ijonds or sptJts j the sides and belly 
were silvery ^ the tins blackish, with pale spots ; and the bark brown. That 
this species is not that figured and minutely described by Hussell, may bo 
be inferred from throe circumutaiices, that the bony crown is not, as 
In that, “dividcrl by engraved lines Into cum]>artments of divers forms, but 
chiefly lozenge, ” for there are no perceptible divisions at all ; secondly, 
because it has, like orknialis^ a distinct rav, instead of an oval forinm 
prickle pointing backwards*,” just before the first dors.al fin : and thirdly, 
because the anal fin lias not ramose rays but simple ones. .With Dr. llull- 
sell's specieo, however, it agrees in the Icngtii of the pectorals, and in the 
sub.orbital bone having, as in that, “the margin serrated j” apart which, 
as wc have already observed, Cuvier says is binouth in his (rrientalis. 


TRIG LA Swainsoniu Leach. Swainsonian Gurnard. 

Pectorals considerably beyond the base of the anal fin ; 
first dorsal spine smooth ; orbits with two spines 
before and one behind the eye ; lower ray of the 
pectoral partly detached ; caudal unequally lunate. 
Dorsal 0, 15; pectoral 10; anal 15; vent — ? caudal — ? 
liTlialiits the western coasts of Sicily. 

Upon sendiujf specimens of this new species to my late re- 
gretted friend i)r. Leaeh, and pointing out its distinctions, he 
did me the honour of givmg it the above name, under which 
it is still preserved in the British iVlusemn. So far as I can 
discover, it ha.s been overlooked, both before and since, under 
the designation of Trujht Jlirumh* of Tiinnanis, a name 
hitherto given to all those European Gurnards having very 
large pectorals. 

As it is my intention to enter. more into the details of this 
genu.s on a future occasion, I ^shall merely at present state 
such particulars as I can furnish of the Mediterranean species, 
together with the distinctions of others, by which, as I con- 
ceive, their rcspcctfve differences may be determined. Of the 
true Jlirundo of l.innieus, I know nothing at present ; it has 
been distinctly aud repeatedly described as having a spinou.s 
lateral line ; it therefore seems to me altogether objectionable, 
to apply this name to other species having this part smooth, 
under the gratuitou.s supposition that Artedi, Linnaeus, &c. 
are in error. The Trigla IHntnd‘> of Cuvier obviously includes 
two species at least f, one, that of Bloch’s, having short pec- 


* Sec RuhscH, ii. p. 240. 

+ There areaUo inckicntal notkei which refer to others. 
E E 2 
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torals the other with these fins much longer ; two of which wc 
shall now describe, are on the coasts of Sicily, while a British 
species, also confounded under the specific name of /nrumlo, was 
long ago defined by our celebrated naturalist Montagu, as 
the T. Uevis. This latter is the species which makes the nearest 
approach to T. Swainsonii ; and having examined several fresh 
specimens of both, I shall here intimate the specific chaructersf 
by which our British species may be known. This will at once 
distinguish it from its representative in Sicily, which I shall 
now describe. 

The largest sized individual of this sjiecics I ever saw in the Sicilian 
markets, where it is rninmoii in the winter, was 1 foot 9 inches long. 
In its brand and ilepreksed head, and in its general structure, it resembles 
l/Fvts i the snout is slightly two-lobetl, tlie extremities liaving sliurt serra- 
tures ; the spines wliicb arm the head are generally sinalf. c«insidi*nng the 
«ize of the fish, there are tw'o before the eye, ami a siiialler «)ne behind ; 
the oreipital spines are much smalh'r than the scapular or pectoral ones ; of 
the two other* on the gill*covers, the upper i** rather less than that of the 
scapular, while thelowi-r is minute. The pectoral tin exceeds one-lialf the 
length of thetrunk, but is exactly one-third theiimtire length of the tUh, 
from liototifi; its rays arc ten’ uiid doubly forked, the first division 
being nearly at the ha.se. All these are connecteil to their extremities, 
but the last or shortest ray is detaeheil hall-way from the others, .m> that 
it is partly free, as m seveialof the St'orpu'nidtv ; a peculiarity I li.ive not 
observed in any other (lurnard. Ventral fins little more than h.ill the length 
of the pectoral, and terminating in a line with the cominemeimiit of the 
second ilorsal, tin; (ir.st ray spiinnis. (’rnuinl fin slightly and nocijually 
lunate, the up|>er angle being longer than the under, the rays .simpN*, hut 
showing the forked termination of the lateral line, whii h is nerlVctly 
Mttiouth throughout its entire length ; seales very small, sotl, ami round ; 
the anal row of spines are small and simple. 

The anal rays arc all simple, excepting the htst, which is forked at Its 
laase, so as to appear double; (hose ol the second dc'rsal .arc forked; the 
llrst being rather shorter ; the first and the fourth <loi>a) >]>iiies eijna*! ; the 
sivonil rather lunger than the third, but not eijual to tin* length of 
the dorsal. 

C'oi.oca. — 'I’ho colour of the head and ImmIv scoiiis subject to much varia- 
tion'; it is generally pale reddish, wdth cloudcit waved lii.c.s of bluish grey, 
but sometimes of as bright a red as the 7'. /.///of.thesiilcs silvery, ami the belly 
wliite ; all the tins (except the peAorals) weieji.do reddisli ; the ventral 
and anal white, the caudal with a blacki-h cloud or spot .m the middle' 
The pectoral fins have the last or4letached ray perfectly w lute on both 
Knrface.s ; the other ray* are also whitish outside, vvliich iclicvcs (he 
blackish grey that spreadb all over their outer surf.ice, it i.s more or les.s dc/'p 
ill diHerciit individuals, but has never any tiogi' of red, as in the tu'i'is; 
the ground colour of their innc*r .surface i.s iiuU iff cinerious blue, with 
waved transverse, ilarker bands, betwei'ii which thme i.s a tinge of 
yellowish green; Init the whole (in, on this side only, lias a narrow well- 
defined margin of vivid blue, which Ios<-« its brilliancy after rtie fish has 
been .some little time out of water ; between the lir.st and third ray there is 
a tinge of pale reddish yellow. 


♦ Tuiui.a /^ecii.s, Mont. Tcctoral.- reaching to (he base of tin* anal fin ; orbits 
with two spines before the eye, but none behind ; lowest ray of the pectoral 
tin not o/elt between the niciiibranes, lateral lirioinooth ; caudal erjually 
lunate. Montagu is the only writer who ha.s not coiiloumietl this with the 
lit} undo of llritiin. 

■f At least, Specimens in the tihh-niarket, vvhie.h appeared tube of tlii* 
si»t’cies (but not e.xattiined), were of this colour. 
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TRIGLA hracanihnx. Smooth-eyed Gurnard. 

Scales of the lateral line large, smooth, and entirej 
orbits entirely smooth, and no spine on the preopercule. 
Nineteen rjiys on the second dorsal, the last short 
and simple ; lower lobe of the caudal longest. 

Dorsal 8, 19; pectoral 1 0 ; anal 1 7 ; ventral 6 ; caudal 1 2. 
Inhabits Sicily. Palermo. ( 1 9 January, 1 815. ) 

fieneriil form of the 7’. luccrna .as tigiirecl by Cuvier and Valenrionnes, but 
the anal tin is broadest, not narrnwest, at its Vonimetireiiient, and tl>e lower 
lobe of the tail is longest, not equal to the other: the tuurtli ray is equal to 
the first, not shorter ; head small, the snout hardly divided, and armed with 
one acute spine.at «‘aeh of the two angles ; the orbits aliove and before the 
eye .are quite smooth, but there is a small prickle between the hinilor part 
of the eye and the occijiital spine; the uj»per angle of the prooperciiliim 
lias a small spine, r.ather larger than that behind the eye, ami almost equal 
to that at the base of the pectoral, but there is no spine whatever on the 
prcopcrculum ; ventral fin.s nvi^hing to the vent, and shorter than the 
pectoral, which reaches to the third ray of the second dorsal ; the first 
dorsal, as in (Juvier’s lurerna^ but the is much longer than the y/r.v/ 
ray ; .all the rays of the second dorsal are forked, excepting the first and 
last, W’hich an* simple ; w bile the Ja.st ray is elose to the one preceding, 
and not mon* th.aii two thirds its length. 'J'tie vent is imme<1iately helowr 
the first ray of the second anal ; amt the commencement of the anal is 
under the secoij^l ray; the anal rn>s are all Ibrkial the last so deeply as to 
appe.ir double; dorsal spines simdl and simple ; the latteral line is marked 
by a scries of large, smooth, iifibricate scales not emarginated at their 
edges, or with any radi.ited stria* ; the first dorsal ray not 8i*rrateil. 

CotouK. — From life; irides siUeiy; insiiJe of the gills orange red; 
upper parts of the bmly reddish, clouded with grey; pintoral appendages, 
with the dorsal and caudal tins, pale reildish, with darker clouds ; ventral 
and anal fins white; siilos of the body with a silvery stripe; belly and 
under parts white ; pectoral tins externally pale reil,but brown at the base 
lietweeii the rays, wliicli are themselves pale; inner surfaee, or that next 
the body, tnowiiish lilack ; the rays the same, the margin of the membrane 
edg(*d with blue, but the li]>s of tin* rays white. 

Whether this is fhey//rt;/.v of Otto, emisidered by Cuvier as identical with 
his luccrna, 1 have no means of jtid^ig. His words I have here quoted*; 
but with regard to the Orphe of IlissW, 1 am totally at a loss to comprehend, 
for the lollowiiig reasons, how it cuuld be confiumded with the lucerna. 
Ilisso expressly says that his Org//c difts the “ lateral line formed of little 
Iinckles in Cuvier’s lucind this line !*» smooth. Kisso’s s|>ccies have the 
pcctoiab short, w’hile Cuvier’s'have them so long n.<« to equal (as in ours) 
one third the tnt.il lf|rigtti of the body. Ilisso further states that the oper- 
culum is terminated par un long aignUlon, whereas all the spines in 
Chivier’s luccrna are stated to be very Miiall. Ilisso’s fish has the pectorals 
dark red, with scattcreil spots of yellow .and blue ; hut M. Cuvier having 
only seen a specimen in .*.pirit8, of hi« tncina, quotes Hisso's description. 


• “ M. Ilisso decrit celui dont nous nllons parler sous la noin d'Orghe, et 
Briinneh, qui Ic decrit aussi tres-bien, se demande sice n’es^pas la bri- 
gottc ow la cabolte de IMaiveillais. I’eut-etro est ce en eff'et la cabotte dc 
l)u Hamel ; mais nu'cclaircir.a jamaii* les confuscons sans JuAnbre de la 
nomenclature })opuiHire ? A tons ce« noms M. Otto vient encore il’en 
ajoutor un. .Son Trigla Jilaris n’est bien eertainement pas autre chose quo 
I'Orghe de M. Ilisso,’^ Cuv. ot Val: iv. ]>. 74. 

' E E 3 
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Finally, wc may state the essential diffbrences between our &r/rc/iw/A«j and 
Cuvier’s lucernat in the following manner . 


T. iucermt Cuv. iv. p. 72. 

L’angic aulerieur HUt>cricur de I’or- 
bite sunt trois dvntulures. 

Le pointer du bas de son pr^percule 
ceilcH do son opercule, ct do sou 
{•paule sont moins aigues ct moms 
sallantos guana. — Itouget 

3 scales at the lateral line; “ont 
au milieu sur legcr sinus voiitraut 
— leur hauteur fait prts de quart 
de celle du corps. 


T. braamfkus. 

No dentations whatever above or 
before the orbits, and only one 
behind. 

No prickle whatever on the pre- 
oi>ercule. 


The scales not sinuated, and only 
one sixth height of the body. 


Dorsal 10, IH.; anal not mentioned. Dorsal 8, 19 ; anal 17. 

Considering how very constant are the number and proportion of Iho 
spines in tliia genus, paticularly those of the head, and looking to the abcivc 
dittertmreh, we entertain the belief that thev are distinct species, more 
particularly as tile number of the dorsal rays likewise dilfers. It still re- 
mains to be ascertained what are the colours of the pectoral fin in Cuvier’s 
luccrnn ? what the number of its aiuil^.iys ? and whether tliese rays, 
and those of the second dorsal, are simple or branchr<l ? 

OiH. Regarding this, and one or tw'o other Gurnards here characteriscnl as 
new, we have to choose one ot three opinions : — 1. Either that they arc 
subject to a much greater variation than naturalists are accustomt*d to 
attach to the idea of species ; or 2, that the existing descriptions we have 
quoted are inaccurate in an luiusu.il degree ; or thirdly, tliat they are 
really di.^tiMct. Every one, of cour^e, will form his own conclusions on the 
superior degree of probability which he may attach to one gr other of these 
suppositions. With re-'pect, however, to the T/igla bracantftus, I may 
observe that 1 attach, with Cuvier, a primary importance to the armature, 
or spines and prickles, umm tiu* head, ; and in proof tliat these do not 
in the least vary in individuals from difterent localities, I must remark 
that the existing descriptions of northern, or Hrilish specimens of T. Ijf/ra, 
apply most accurately to those of .Sicily ; and that the s.ime may bt" said of 
t’uvier’j. description of the T. aspira of ^'IVlaI)i. We cannot, therefore, 
rea.sonably adapt the first supposition, because, the very reverse is applicable 
to others of the same group. 


TKKJLA Ummptera. M'hite-finncd Gurnard. 

The first dorsal spine serrated in front ; pectorals ex- 
ternally Vrhite, half as long as the trunk ; ventral rays 
forked, lateral line smooth ; orbits with 2 prickles 
before and one behind. 

Dorsal 8 or 9; the second 10’; anal 15; ventral 6 ; pectoral 
10; caudal —j? 

Inhabits the western coasts of Sicily, btit very r.m*. 

Length 3 — 5 inches, 

The abovt Sfieciflc character will at once dibtinguiHh thi* most elegant 
little tipecic»ifrom all its allies. Its furni i** not so thick, and the head in 
more IcuigthenCd than in the last The inuzale is cleft, each lobe being ser- 
rated With live or six small .spines; liefore the eye there are fwo, and 
behind xs one spine ; behind this latter, and placed on the upper part of the 



APPENDIX* 


42S 

gill-cotrcrs, are three others, placed in a triangle ; two more are lower down 
on the gills, and a larger one just above the base of the pectorals ; lateral 
line prominent, but quite smooth ; )>cctorals reaching to half the length of 
the trunk ; scales remarkably small, even minute; ventral rays all forked : 
the first dorsal spine serrated, as In Pini\ the dorsal row of spines small and 
simnle ; caudal so slightly lunated as almost to 1m* even. Colour. — Head, 
back, and sides olivaceous green, variegated throughout with dark hiiots 
and freckles; the lower half of the sides reddish silvery; dorsal and caudal 
fins pale, with a few brown spots ; the three digital^ processes freckled 
with brown ; ventral fins brown ; pectoral fins with the outer surface, 
when perfect, covere<l with a dusky white skin ; this skin is easily rubbed 
off*, dnd then the colour of the membrane is seen to be blackish, with 
darker spots of rich brown ; the under surface is the same, except on the 
lower half, dark blue, or more properly black, with spots of a bright cele.itia1 
or azure hue, a few of wliich are also scaltereil on the upper half. The 
foregoing description is not so complete as I could have wished, although 
it seems quite sufficient to separato this elegant sfiocies from the others; 
but I negleeteil to make a finished drawing, and the specimens in spirits 
sent to the British and Zoological museums cannot now be found. 


TRIGLA Adriatica, Auct. 


Snout sliort ; profile obtuse ; transverse ridges of the 
body extending to the belly ; the dorsal spines, and 
those oil the lateral line, simple ; anal fin of If) rays ; 
caudal lunate ; the lower lobe longest ; no spines on 

tile snout. 

• 

Dorsal 10, 1(J ; pectoral — ? ventral — ? anal 16; length 
1 foot. 

Jnhabits Sicily. 


Head small, the profile siiort and abrupt ; orbital or Knpercili.try plate 
with from ihri^e to four minute spines before tlieeye ; nm luil spines rather 
longer than those above the jiectoial, with a small one at thqir Ikibc behind 
the eye; angle of the prcopeiculiiin pointed, with a very minute spine, 
scarcely perceptible; vijiper part of the subopercuUiin forming two s^^\ne^, 
one diiected upw'ards, th<? other |Miii)tiiig baekwanls, and covering the Imse 
of the large pectoral spine ; margin of the snout. i>r upper jaw nearly round, 
and without any distinct prickles; lower jaw hardly shorter (Imii the 
upper; first dorsal fin coranieiieing exactly even with the perdoral, the 
first ray externally serrated and <*(|ual to the third, (he second rather 
longer : sccoiul dorsal as high as t4ie*firth spinal ray, slightly narrowing to 
its extremity : tlie last ray, like that of tlic anal, is thickened, but not 
doublotl ; pectoral fin long, extending as far as the seventli ray of the se- 
cond dorsal; nnitrai inm;h shorter, and only reaching to the rommenee- 
inent of that fin ; caudal distinctly Iunate«r obliquely, so that the under 
lobe is alw^avs longer than the upper; ventral (in as long as the second 
dorsal, but placed a little behind it, so as to bring it nearer the tail : the 
three digitated jiroccsscs are thicker and longer than in any other species 
found in the Mediterranean ; scales .siriall, round : thu transverse ridges, 
verticcllated, extend from the back to the suture of the belly; lateral line 
markiHl by a row of small .simple spines or prickles. 

CoLoi'tt. — Body bright crimson reti ; darker on the head; the sides 
pale red and clouded ; the belly white ; the appendages and base of the 
iiectorals are marked with irregular 8 |hiU or blotches of black ; ^'ctoi al fins 
pale reddish wliltc, elegantly marked with freckled irrcgtiUr bands of 
iirown ; the inner surface is cinereous blue, the ray.s brighrer, and having 
close to them spots of a cerulean blue; similar. spot.s are round the margin 
of the flQ ; while the lower port ia pale clouded rod. In some specimens 
£ E 4 
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the tips of the ventral fins arc dark red, and the digitated appendages are 
banded with white ; the points of the anal rays are white ; and the tail is 
dark, will) white cloudy spots \ at the base of the first dorsal ray is a black 
Sl)Ot. 

Obh.— N ot being able, at this moment, to consult the original descrit>tion 
by Brunnich, of his Trigla Adriaiica, I must leave it to others to determine 
whether modern ichthyologists are correct in considering it the same as the 
lincata of Bl«>ch, and of Ltiinwus. In the mean time, however, the 
spci'ies above described is clearly distinct from the Uneatn of Bloch and 
of Cuvier, who both agree in assigning to their sfiecies a dotthlc series of 
spines on the lateral line, nuAtiUtiruspidnie spines on the dorsal ^ries, or 
that which margins tlie base of the dorsal fins. Now, both of these series, 
in the i^resent species, are always romposetl of simple spines, without any 
serrature or division whatever. In thcir siH*cie8, also, the ventral fin has 
but 13 di.stinct rays, whereas, in this, thifre are invariably Ifi. This 
iminlK'r agrees with what (iinelin (who, no doubt, copies his account ttovn 
Bruuiiicli) Iwis assigned to the Adruttica^ which he further designates as 
having tlie snout retuse, hardly lobed, and not spinoiis ; all which cha. 
racters are so a))plicahle to our fish that we liave ycry little doubt*of its 
being tlie true Adriahca of Brunnich, and cnnse(|uently di.'itinct from the 
lincnta of Bloch, Cuvier, and Yarrell, who have considered them the same. 
It may here be reinarke<i that Bloch s figure of his UnenUi represents the 
vertical lines or riilgcs on the alKlomen as only extending half-way down 
the sides, as in T. pini i so that, if this is correct, it is clearly a didereiit 
5]»ecies from ^he liiwatu (►f Cuvier and Yarrell, wliere these ridges extend 
from the back to the belly, a.s in our Adrialica. 

TlllGLA Vinl. Bloch. 

Transverse ridges of the body extending half-way down 
the sides; dorsal spines simple, the lirst serrated; 
it row of smal](*r spines on the lateral line ; ventral 
fill shorter tlian the pectoral ; snout lunattul, the 
angles with six minute prickles ; orbits with two 
anterior spines. 

'IVigla Pini, IJlocli, pi. 355. 

Cuculus. Auct. 

Dorsal 9, 18, the last double; ]»ectoral 10; ventral B ; anal 17. 

Inhabits Sieily. 

M. Cuvier and all our modern ichthyologists assuredly have 
fallen Into error by supposing that the Triyltt Pini of llloehwas 
kleiuleal with the TritflaCuvniusy Linn., of oiii*northern seas. A 
more attentive eoniparisoii of Bbieh’s figure with the Mediter- 
raiieaii fish I shall now describe, has convinced me they are 
eevtaiiily the same. It will also show tliat tJic verticillated ridges 
across tlie lateral line are not conlined, as is generally supposed, 
to the T. Cm’ulus of authors. 

Oi sr nicTioN. — Oeiicrai size and structure much the same as the Cu~ 
ruins, but "he ventral fins, instead of Iteing longer tlian the pectoral, as 
ri>|irf'seiitcd bjr Mr. Yarrell (i. p. 34.), are manifestly shorter.* Tlie lateral 

• M. Cuvier observes of his Cuculus, that tlie ventrals ctmimence immedi- 
ately beneath the pectoral, and are of the same lengths j a proportion which 
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line, which in Cuculus “ in not armed** with spinei/is in this indicated by a 
row of distinct prickleii, gmall and cimple. Minor points of variation occur 
in the structure. In this, for instance, there are seventeen rays in the anal 
fin instead of sixteen, and 1 find no notice taken in my oi^inai description 
of the, lateral line being fiircated at the caudal end. Ttie peculiar cha- 
racters of the shortness of the ventral, and the spines on the lateral line, 
are quite apparent in Bloch’s figure, which is thus proved to belong to our 
present species. The muzxic or snout is lunateil, with six small unequal 
spines, directed forwards on each of the two angles. Mr. Yarrell mentions 
only one small spine on the operculum of his Cuctilust whereas this has 
two, one above the other below, besides the very strong one on the sca- 
pular region, just above the pectoral fin : thc«>ccipital spines arc short, 
with serrated ridges ; caudal slightly lunated, the angles sharp. 

Coi.oi'RH, taken from the fresh specimens.— Body rich vermilion red, and 
the sitics silvery yellow, the belly white, fins re<l, but the ventral fin is pink 
and the anal white ; |x?ctoral tin dark brown or blackish, inclining to ret! in 
the lower parts j the rays white, the colour inside, or next the body, is the 
same, but darker ; all the rest of the fins are reti.irides mi, the pupil snphire, 
the colour of the pectoral fin in the Cucu/us of France and Britain so very 
important in this group, is neither noticed by Cuvier or Yarrell, The 
first anal ray is immediately beneath the second ray of the hinder dorsal, 
and in my drawing all the rays of these two fins are reprcsentctl as simple, 
a peculiarity which is al8<» expressed in BUx-h’s figure. 'I'he Cncul us of 
Cuvier, however, is stated to have all the rays of the second dorsal, except 
the two first, liranched ; tlie anal rays, except the first, are also lirancbeii.* 
Ohs. — M, Cuvier seems to think that there is some variation between 
the sexes of certain TrigUe in the lateral line, for ho observes of his Tn'gia 
lineato^ that the lateral spines are stronger, and more deeply dentated in 
the males than in thefemales.f On the other hand, it docs not appear that 
these fishes alter their appearance when growing, for Mr. Yarrell remarks 
of his Cucuiust *r red gurnard, that he has found the characters well marked 

in young individuals only an 
inch and a half long ; and this 
fact, of all their distinguish- 
ing cliaracters being devc- 
lojied at that early age, is fully 
confirmed by my ovMt observ- 
ations on the Mediterranean 
Rpeeics.J There seems nogofxl 
reason, therefore, to suppose 
that the Cuculus of these aiu 
thors, and the Pini of Bloch, 
arc mendy sexes of the Saiue ; 
the diltbrence, indeed, in 
their other ehuracters makes 
this supposition stilt more im- 
probable. The annexed cut 
(Jiff. of the head of the 
true Pinf\ showing the spines, 
may be compared wfth the Cuculus of the British coast. ^ 



neither accords with our T. P'nii^ nor the Cuculus of Mr. Yarroll and Dr. 
Tarnell. 

• Hist, des Puiss., iv. 430. + Hi.st. des Poiss. iv. 35. 

t It has been stated recently, that the lateral line varies from rough to 
smooth, and the pectoral fin is either shorter or longer in individuals of the 
same species, but of ditfereht ages. But until these alleged fa«ts are veri- 
fied by rciieatod observations, I may be excused for doubting their accuracy. 

§ Since the above was written, I have had the pleasure ofwe^eiviiig fVom 
Dr. Parnell his admirable “ Kssay on tin* Fishes of the Forth j ” a mure 
valuable and important work in this branch of zoology has never apiieared 
in this or any other country. Dr. Parnell’s Cuculus differs.from tW Pint* 
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TIIIGLA afipera, Viviani, Cuv. iv. Ciliated Gurnard. 

At certain seasons this interesting species, very correctly de- 
scribed by MM. Cuvier and Valenciennes, is common in 
•Sicily. The largest individual I ever met with, only measured 
five and a half inclics. As the colours have not been as yet 
described from the life, 1 subjoin the following : — The head 
and u])per parts are light cinereous red, variegated or mottled 
with darker and brigl\jter red ; the pectoral fins, externally, are 
quite white, with a few red spots near the base ; internally, 
they are light cinereous blue, with transverse bands of reddish 
brovi'n ; the sides of the body are silvery, with a tinge of yel- 
l<»w ; the under parts pure white. 'I’he snout is sliaped some- 
thing like that of T. Lyra^ being formed of two broad project- 
ing toothed plates. 

TlllGLA Sk'ula. Sicilian Gurnard. 

Lateral line smooth ; pectoral and ventral of equal 
length, and reaching only to the vent ; body banded 
with raised lines on the upper half of the sides ; about 
twelve raised tulxTcles, disposed longitudinally from 
the pectoral spine to the vent. 

Inhabits Sicily. 

This species (for siicli I must now consider U\ being merely notiecd in 
my MSS. Ub .h pujhablo variety of Pint, is nut fully described in all tlie p.ir- 
ticulars of its structiue,- so that the number of tlie fin rays unfortu- 
nately omitted. From a bkettb, however, whieh was made m the time 
from a fiesh specimen, it .ippuars that the tirst dorsal fin is rather Itigher 
than in T. Ptni ,• the vent is immediately umler the eommeneement of the 
fiecoiid dorsal, while the peetoral is not longer than the ventral fin ; the 
upper caudal Inbo seems to be the longest ; the elevated transverse lines on 
the body are simple, and the furcation of (he lateral line on the caudal is 
very distinct: and this fin is quite as long as the pector.il, whereas in Pmi 
it is scarcely naif the length. The colour of the pectorals, in the.sc two 
species, arc a!.so very ih/ferent. In 7V«/, its lieforc de.serihed. both the 
outer and the inner .surface are the .same at their uiqier half ; viz.ofa uniform 
dark blackish brown, the rays pale; while their lower or basal half is red- 
ish. In Simla, the contrary, tlie two surfaces materially differ ; the 
outer has a greyish ground, with redclibli tratisver.se Kltals ; wlulethe inner 
surface is brown, with the rays and margin red. All the scales are small 
and rough to the touch, hut the lateral line, although elevated, has no 
prickles. A comparison of the specific characters here assigned to each, 
will render any further observations, in this place, uiitieeessary. It is by 
no means rare on the coast of Palei mo in .January, and many specimens 
were evamined, none of which exceeded H inches. Its gem'ral colour 
atul structure, in all other re-iiect.s, seems to have been similar to that of 
Pi/ii, as no further dilfereiices were noted at the time. 


in several I^ar|iclllars ; it has, for inst.*incc, four spines, instead of I wo, in 
front ot each orbit ; I In' second dors.'il fin ends, in 7Vrt/, over the la.*/ hut 
one of the anal, and the first dorsal hpiiie is not serrated externally in tucu~ 
euf,, as m the true Pint. 



INDEX, 


A. 

ABEnR\NT divuions, an indq>cnd- 
eni circle forfned by, i. 10. 
Acanthicus, characters of, i. .>.>6. 
Acanthopterygea, general charac- 
ters of, L 100. ii. 1. (tcographical 
diatrllnition of, R. Primary divi- 
sions of, 0. 

Achnwhordus, ii. 144. 

Adhesive liahes, singular form and 
use of the vcntrals iry i. 21. 
iEtobates described, i. 170. 

Agassiz, character of liis work on 
the Ohlies of l^razil, i. 07. 
Agamidie, general characters of, ii. 
1«JU. 

Ageiilosus, characters of, i. 345. 
Agoiiidtc, general characters of, ii. 
5,3. 

Agriopus, cliaracters of, ii. .57. 

Air bladder^ situation and use, i. 13. 
Alligator tortoise figured and de- 
scribed, ii. 110. 

Amphibia, general description of, 
ii. 8J. Primary divisiuiis of, 85. 
'I Vue, 

Ampiiisba'iiidif!, general characters 
of, ii. 140. 

Amphisilc scutatus figured, ii. 43. 
Anableps, characters of, i. 3ii3L 
Anal fill described, i. 29. 

Analogies, observations on the na- 
ture of, in goncraI,gi. IH. 
Analogies of the : — 

Locomotive organs of Birds with 
the fins of Fishes, i. tTj. 

Primary divisions of Fishes with 
warm-blooded vertebrata, 1. 
109. 

Primary divisions of Fislies and 
those of the Annulosa, i, 113. 
And of the Reptiles, 115. 

Fishes and the other classes of 
the animal world, i. 1 17. 
Families of Cartilagincs and the 
orders of Fishes, i. 149. And the 
Vertebrata, 154. And Birds, 1 57. 


Analogies — continued. 

Sub-families of the Squalidte, and 
the families of Cartilagincs, i. 
159. 

Squalina' and Centrina*, i. 102. 

Rays and the Cartilaginous fami- 
lies, i. 187. 

Tiygonina* and Raids, !, 188. 

Cheloniform fishes and the pri- 
mary orders, i. 200. And the 
primary orders of Quadrui>cd8 
and Birds, 201. 

Syngnathidie, i. 207- 

riectognathes and the orders of 
fishes, i. 210. 

‘Plcctognathcs and the Cartila- 
gines, i. 211. 

riectognathes and the Malacop- 
teryges, i. 212. 

Apodal order, i. 2JG. 

Malacoptcrj ges and the orders of 
Fishes, i. 232. 

Malncopteryges and the Carli- 
lagines, i. 234. 

Malacopteryges and the Cheloni- 
form fishc.s, i. 2^3.5. 

Suh-gencra Df Salmo and the or- 
ders of Fishes, i. 249. 

Suh-genera of Salmo and the sub- 
families of Salmonida*, i. 251. 

Salmon, i. 256. 

European and American salmon, 
i. 2.59. 

Primary divisions of the Sahno- 
nuUc with tlic genera of Satmo 
and Characinus, i. 263. 

Genera of the salmon with the 
6ub.families of the Salmonidce, 
i. 263. 

Sub-genera of Clupca to the ge- 
nera of Clupeina*, i. 279. 

Sub-genera of Cluiiea to those 
of Elops, i. 285. 

Clupeina* and the Stffmonidfe, i. 
292. • 

Sub-families of tAe Salmonides 
and the types of the Scombe- 
ridoc, i. 3U6. 
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Analogies — continued. 

Circle of the Malacopteryjfcs and 
the types of the Esocino?, i. .‘307. 

Genera of Pikes and the genera 
of Herrings, i. .‘>07. 

Genera of (vadus .and divisions 
of the tJadidie, i, .3‘J4. 

Suh'fauiiheH of Siluridse and the 
orders of Fishes, i. .J'i'J. 

1 Genera of the J^oricarinte and 
the suh.fainilies of the Silu- 
Tidio, i. x)8. 

Genera of the .Silurin.'c and the 
sub-faniilics of the Silurida;, 

i. JjI. 

Suh-genera of Silurus and the 
genera of Sdiirina*, i. 

Tribes of Acanthopteryges and 
the tribes of Malacoiiteryges, 

ii. s 

Acanlliopteryges and the orders 
of Fishes, H. 11. 

Genera of IVreinie and families 
of the Maerolepti's, ii. IH, 

Perein.'o and Seiraniiue, ii. *0. 

Sub-genera of Perea and the sub- 
genera of Serranos, ii. ‘20. 

Tribe ^Nlicrolepte.s .nul the orders 
of I'ishes, ii. dO. 

Families of .Mieroleptes and the 
(rihesof Aeanlhopteryges, ii.d2. 

Genera of tlie Zeiioe and Centro- 
notiiue and the sub-i.viiulies of 
the /eida*, ii. 40. 

Sub-geuera of Seriola, (‘entrono- 
tus. anti EUu’ute, ii 40, 

Suh-lanvilies of the /.eidsc and 
the Seomberiila*, ii. 4‘2. 

Different groups in the tribe of 
Mieroleptes, ii. 4t. 

Sub-faiinhe.s of the Coryphamidie 
and the families of the (lymiie- 
tres, ii. 40. 

Genera of the flymnetritla; and 
the fainilie.s of the Gvinnetres 
and sub-faiiulie.s of Curyplne- 
nitbe, ii. 

Genera td’ Gymnetridie and Tra- 
chyptoruhe, ii. .'ll. 

Triglida' and Seorpainida?, ii. 58. 

Geneva of the Seorpieninie ami 
the types of tlie Seor[)ienidai 
and rriglida*, ii, (il. 

Genera of the St’orpanVnue and 
Synaiiohina?, ii, (il. 

Sub-genera of the Apistes and 
the divisions of the SeorpaMiidu.', 
ii. ()3. 

Sub-giMura of Apistes, ii. (;4. 

Hlennina*, ii. 74. 

Genera oY CJiniiue and Blennintc. 
ii. 70. ’ 

Suh.gen(*ra of Salarkw and Blcn- 
nnis, Ii. Htt 


Analogi(*.s — continued. 

Families of Tortoises and the 
orders of Reptiles, it. 110. 
Chelonian Reptiles to the Vertc- 
brated clas.se8, ii, 12U. 
Pterodactyli, ii. 13fl. 

Ophides and Vertebrata, ii. 120. ' 
Saurian Lizards, ii. 162. 
C'hamel(‘ons, ii. l(>a. 

Anastoinus figured and described, 
i. 248. 

Anatomy, comparative value of ex- 
ternal and internal, in zoological 
definitions, i.5. Internal of ImhIics, 
12 . 

Ancients paid more attention to 
the < la.ss of fishes tlian to any 
other, 1 . .'>4. 

Angel fish, described, i- 1.37. Ame- 
rican, figured and desrriiied, l.‘)7. 
Anguilla aciitirostris figured i.2l3. 
Anguilliform eat-6sh deseribed, i. 
.3.31. 

Anguilliform tlshc.s, general cha- 
racters of, i. 212. 

Anguilliform type, i. 108. 
Anguilhiue, general characters of, 

i. 220. 

Anguinidie, general characters of, 

ii. 141. 

Angular.licudcd scfjients, il. 147. 
Apistes, characters of, ii. 67. 
Apiules, gcncr.al characters of, i.lOl- 
212. Fatnilies of, 215. 

Apogon, characters of, il. 18. 
Aquatic type of nature, characters 
of, i. 10 i. 

Argentina described, 1. 241. 
Arrangement, natural, of Fishes, i. 
y;). Systematic, see Systematic 
Arrangement. 

Arledi the true founder of system- 
.atic ichthyology, i. 56. Ills ar- 
rangi-ineni, i. 75. 

Asjtrediiue, general characters of, 
i. .‘>32. 3.54. 

Asprcilo tJronovii figured, i. 332. 
Aspro, characters of, it JS. 
A.strohlepus figured, i. 355. 


11 . 

Balista ornatissimuR figured i. IfK). 
Balistes descrlhinl, i. 104. 

Italistes crytliropterus figured, i. 

iy.i. 

B.'ilistid.'p, char.icter.^ of, i. 101. 

Sub-fainilics of, l‘i2. 

Bali.stina>, general characters of, i. 

101 . 

Balitora Bricei figuroil, 1. 367. 
Barbel, i. 2.30. 

Barbels, use and description of, 1.45. 



INDEX. 


Datracia, general charactera of, ii. 
Sti. l*rinci|>al divisions of, H8. 

Batraciaiis, general characters of, 
ii. lUO. 

Bibliography of Ichthyology, i. /}4. 

Belon .1 reviver of the study of Ich- 
thyology, i. 54. 

Bipes described, ii. 157. 

Birds, analogies of the locomotive 
organs of, with the tins of fishes, 
i. 37. And Reptiles connected by 
the flying lizards, i. i). Relations 
of, to t'l^]les, i. 8. Wings of, re- 
presented by the pectorals of 
tishes, 15. la^gs, by the ventrals, 
10 . 

Blade Fish of India figured and de- 
scribed, ii. 4ti. 

Bb-ak, 1 . 

Bli'inudie, general characters of, ii. 
7ii. 

Blennidcs, general characters of, 
n.7.71. 

Bleniiu's, ii. 7. nescribeil, 7-\ Eaten 
by the poor tn Ital>, 5. 

Bleniiicv true, described, ii. 7|| 

Blenniiiie, general characters^ ii. 

Ti. 

Bleiinitraclins, characters of, ii. 78. 

lilepBU'w, char.K'tcrs of, ii. 5V. 

Blind newt, ii. US, 

Bloch, chaiacter of the ichthyolo- 
gical workh of, i. 5H. 

Boa constrictor, ii. 148. 

Boiiibiiuitor ubstetneus figured, ii. 
ill. 

Bon:i])arte’8 arrangement, i. S5. 

Bottli-.s, best kind lor the preserv- 
ation of »pecitnens, i. (>!l. 

Brunchia, structure of, i. 12 

Brevicei».s, characters of, i. :J43. 

B road -U I led lizard of New Hol- 
land, ii. 158. 

Brosiniiue, general characters of, i. 

Brotula, characters of, i, ,823. 

Brotuiiiuc, general characters of, i.« 

Bufoida?, general characters of, ii. 
S8. 

Bullheads describeu, ii. 53. 

jyurbot, i. 3-0. 


C. 


Callichrus, cliaraotcrs of, i. 317. 
(’albonymiis, character.s of, ii. Si. 
Canfhilcptes, general characters of, 
ii. 7. 52. lAMil’nig divisions of, .5.3. 
Cantliopliry.s, characters of, i. 3f)k 
Capribcus described, i. 1!>-1, 
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<?apri 0 cus velata' figured, i. 194. 
Carp figured, i. 237. (ircat age of. 
48. 

Carps described, i. SS7. 
Cartilagines, general characters of. 
i. 102. 118. 

Cartilaginous fishes, general cha- 
racters of, i. 102. 1 18. 
Cataphractus, characters of, i. 3S7. 
('atastomus, characters of, i. 239. 
Catesby, character of the ichthyolo- 
gical works of, i. 57. 

Cat-fiNh, habits of, ii. 82- 
Cat-fish ilescrihed, i, 231. 325. Fins 
of, figured and described, 328. 
Mode of fishing by the, 40. 
Cat-fish, angiiilliform, described, L 
331. 

Cat-fish mailed, described, i. 330. 
335. 


Caudal fin ilcscribcd, i .!(). Its im- 
portance in tlie dcteriTiiiiation 
of natural groups, 30. Forked, 
characteristic of swiltness, 31. 
Sliajic, .32. Extraonlinary jxisi- 
tion of in Tnichypterus, 37. 

Caudal fin, c,\tiaordniary modifi- 
c.dion of,’ in Serranusphieton, i. 
37. 

Caym.in.s. ii. 110, Timidity of* 1 12. 

Contriiia, characters of, i. 144. 

Centrinte, general ciwiracttns of, i. 
14.3. 

(’entriscus Scolopax figured, ii. 43. 

('cntrbcida.*, ii. 42. 

(Vntronofidte, general characters 
of, li. 37. 

Centronotiua', general^ characters 
of, n. .38. 

tlentrouotus, characters of, ii. 3J). 

Cephaliiio', general characters of, i. 
199. 

('ephnloe.’ititbus figured, ii. 56. 

Ccpola figured, ii. 44. 

Cephus, charaerers of, i. .319. 

(\*rastes described, ii. I Ri. 

Ccratofitera figured and descrlblh. 
i. 176. 

Cestracioii I’hilijipii figured and 
described, i. 147. 

Cetopsis figured, i. .350. 

Clnetodonidic, general characters of, 
li. 14. 23. 


Chad I a Ion ina?, general characters 
of, ii. 25. 

Chaiccu.s, characters of, i. 25.5. 
Chalcides, general characters of, iL 
J.W. 

CU.iniclconidie, general characters 
of, ii. 151. • 

ChHiiicU'ons described* ii. 151. 
Char. i. 241. • 

Characinic, general characters of, i. 
25*. Sub-genera of, 254. 
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Ch.tracinuH» characters of, i. 254. 
255. 

Characters,' petiuliar of fishes, i. 11. 

ChatoessiH, characters of, i. 27G. 

Cholidrida*, general characters of, 
ii. 116. 

Chelnnians, general characters of, 
il. 1(X). 

Chclonides, general characters of, 
ii. 107. 

Chelonidte, general characters of, 
ii. 114. 

Chcloniform fishes, general cha- 
racters of, L 102. I8y. Arrange- 
incTit of, 191. 

Chcloniform type, i. 106. 

Chima*ra australis figured, i. 125. 

Chimiera borealis figured and de- 
scribed, i. 125. 

Chiinairido;, general characters of, 
i. VJ.'i. 

Chinese summon gold fishes to 
feed by a whistle, i. 4S. 

Chirida*, ii. H:>. 

Chirocentrus, characters of, i. 2(56. 

28 H. 

Chironectos histrio figured, i. 202. 

Chironcclido?, characters of, i. 191. 

201 . 

Chirolos, general characters of, ii. 
158. 

Circle, distitict, formed by aberrant 
divisions, i. 10. 

Cirri, use and description of, i. 45. 

Claris figured, i. 349. 

Clininas general character of, ii. 
74. Cliaracters of the genera of 
the sub-family of, 75, 

Clupea, characters of, i. 2G6. Sub- 
genera, 275, 

Clnpea aurovittata figured, 1. 

Clupea liarengu-s figured, i. 271. 

Clupeituv, general ch.aracters of, i. 
2(»o. Arrangement of, 2(ii>. 

Cobiles, eharacters of, i. 364. 

Cobitida*, general characters of, i. 
%3I. 360. 

Cobra do capclla, ii. 145. 

Co<l, common, described, i. 317. 

Cotl-fish described, i. 2.30, 314. Most 
abund.ant on the shores of the 
Arctic Seas, 5'J. 

Cod fishenes, i, .31,5. 

(■od, speckled, i. 317. 

Co<is, eel, described, i. .323. 

Cu'cilia, description and habits of, 
11. 97. 

Coluber natrix, ii, 143. 

ColuberltUe, general characters of, 
n. 1-12. • 

Cnrogomis described, i. 249. 

Coriaceous turtio, ii. 115. 

^y^ryphocnida;, ii. 42. 

CottUlac, general eharacters of, U.53. 

votylephorus Blochii figured, i. 355. 


Crocodile lizards, ii. 155. 

Crocodiles described, ii. 109. 

CrosBorhinus lobatus figured and 
describeil, i. 142. 

Crotalidrc, general characters of, IL 
144. Primary groups of, 145. 

Cuvier, character of his influence 
on icnthyology, i. 64. 

Cuvier and Valenciennes's arrange- 
ment, i. 77. 

Cyclopium llumbuldtiP figured, L 
344. 

Cycloptcridap, general characters of, 
i. 224. 

Cynixlon, characters of, i. 25.5. 

C;^rina‘, general ch.-iractcrs of, i. 

Cyprinus, characters of, i. 23S. 

Cypsilurus appcndiculatus figured , 
i. 299. 


D. 

nactylophorus, characters of, ii.54. 

Dateins, figured, i. 221. 

Dnffla, head of, figured, ii. 23. 

Dcal-fi.sh. ii. 41. 

Definitions, zeologieal, comparative 
value of external and internal 
anotomy in, i. 5. 

Desmarest, ichthyofbgical work of, 
i. CS. 

Diodina', general characters of,i.]98. 

Diodon hi^trix, habits of, i. 198. 

Diploptcrus pulcher figured, i. 308. 

l)ivision.s, aberrant, form an inde- 
pendent circle, 1. !(/. 

l)<»g-fish, 20,(HX) captured at once 
in a Cornish net, i. 127. 

Dog-fish, picked, its .singular mode 
of defence, i. 147. 

Dolphins, true, ii. 42. 

Dorsal fin, eoincidences in forma- 
tion of, in widely distinct genera, 
Dcscrihetl, 22. 

,Dor.<al spines used as instruments 
of defenee by fishes, I. 27- 

Dorse, 1. 317. 

Double-eycd loach described, i.363. 

Duuble-hcndcirsnakes, ii. 140. 

Dragunets described, ii. 81. 

Duineril, character of the ichthyo- 
logical tables by, i. GO. 


E 

Eagle rays described, i. 174. 
Echeneida', li.4,3. 

Eel cods described, i. 323. 

Eels, sea, described, i. 219. 

Eels, serfient, described, i. 219. 222. 
Eels, true, described, i. 220. 

Eggs of Pishes remain unhatebed 
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: in the East Indian tanks Arom 
one rainy Kcasun to another, i.49L 

E!o(;ato, character of, ii. 33. 

Electric organs of the torpedo de- 
scribed, i. 178. 

Electric silurc, i. 348. 

KJops, characters of, i. 266. 282. 
SnbKencra, 281. 

Einydosatircs, general characters 
of. ii. loy. 

EnalosiiurcR, general characters of, 
ii. 107. 120. 

Engraiilis, characters of, i. 281. 

Engraulis llainiltoiiii, figured, i. 
284. 

Enoplusua, characters of, ii. 17. 

Erotnophilus figured and described, 
i. 358. 

Erpctology, present state of, ii. 350. 
Usele.os nniiti|)lication of genera 
in, 352. Confusion introdiieed 
into, by the enormous quantity of 
Bynnnjines, 351^ 

Erythriiius Ueniatus figured, i. 
230. 

Itlsocina', general characters df, I. 
i’y.‘3. Arrangement of the genera 
of, 2‘n. 

Esox belone, habits of, i. 300. 

Exocetus, characters of, i. 21)5. 

Exocetus evol«us, flgure<l and de- 
scribed, 1. 297. 

Eyes of Fishes dc.«icribcd, i. 14. 40. 


r. 

Fecumiity of Fishes, i. 51. 

Feet repiosentcd by fins, i.fi. Fore, 
of quadrupeii.s, represented by the 
' pectorals of flsiie.<*, 15. Hinder, 
hy the vcntrals, 19. 

Fierce tortoise, ii. Ihi 
File- fish described, 1. 193. 
Fimbriatini tortoise figured and 
described, ii. 117. 

Finlcts de.scrihe«l, i. 24. 

Fins, representatives of feet, i. 8. 
Described, 15. I’ectoral.s, 15. 
Vcntrals, 19, DcgTsal, 22. Spu- 
rious, 24. Anal, 29. Caudal, .'X). 
Analogies of, with the locomo- 
tive organs of birds, 37. Coinci- 
dences in formation of, in widely 
distinct genera, 39. Terras ai>- 
plled to, 49. M umber of rays in, 
one of tlie best characters for 
8|>PciHc distinction, 41. f)f fho 
catfish figured and described, 328. 
Fisiies ; 

Organs of motion, i. 13. 

Majority oviparous, i. 14. 
External Anatomy^ i. 15. 

Sucking or adhesive, singtilar 
form of the vcntrals in, i. 21.. 


Fishes, —conf^/it/cd. 

Use dorsal spines as a ttieans of 
defence. 1. 27. 

■^orm of the caudal fln important 
in detcrminiij|g natural groups 

Swift swimming, have forked 
tails, i. 31. 

Number of rays composing the 
several fins, one of the best 
characters for specific distinc- 
tion. i. 4J. 

With niglily developed gills, and 
the aperture very large, die 
very soon out of wafer, 1. 42. 

Which breathe by spiracles, live 
for a considerable time out of 
water, i, 42. 

7'eeth of, most uncertain rharac- 
ters for designatibg natural 
groups, 1 . 44. 

Cirrated, arc all ground feeders, 
i. 4.5. 

Senses of, i. 47. 

Vitality of, i. 49t 

Cartilaginous, continue to grow 
all their lives, i. 48. 

Tenacity of life in several genera, 
i. 49. 

Thrown up alive from the bottom 
of ail explo»ling volcano, i. 49. 

Eggs of in the Fast Indian tanks 
remain un hatched from one 
rainy season to another, i. 49. 

Have preserved their vitality in a 
frozen state, i. 50. 

Fecundity of, i. 50. 

Habits and economy 6f, involved 
ill great obscurity, i. 51. 

(ieographic distribution of, i. 51, 

More attention paid by the an- 
cients to the class of, than to 
any other, i. 54. 

History and bibliography of, i. Si. 

Method of preserving for niu. 
scums, i. 68. 

Best mode of procuring, i 71. 

l.ocul>tle8 of, L 71. 

Sy.stematic arrangement of, i. 72. 

Natural arrangement of, i. })*). 

Analogies of the primary divi- 
sions of, with warm-blooded 
vertebrata, i.102. With the an- 
nulosa, nil With the reptiles, 
115. Of the class with the 
other classes of animated na- 
ture, 117. 

Cartilaginous, general characters 
of, 1. 118. Analogies of, 149. 

Cheloniform, genorarcharacters 
of, i. 189. Analogies of, 200. 

AnguilUform, genfiral characters 
of, i. 212. Analogies of, 216. 

Soft-rayed, general characters of, 
i. 225. Analogies of, 232. 
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P’ishes. — Continued. , . 

Teeth of, an insuttioiont xoologi- 
cal ctiaracter, i. 243. Kxeinpli- 
lifd, 33<J. 

Flat, general charnctrrs of, ». 

310. Analo^cs of, 311. 

Cod, general cl^arat^tera of, i. 

.'114. Analogies of, 3‘J+. 

LoaehcA, general characters of, 
i. .‘KIO. 

Spine-rayed, general character 
of, li. 1. ; geographic distribu- 
tion of, (). Analogies of, 8. 
Riliatid, general characters of, 
ii. 4+. Analogies, of, 49. 

External characters of, i. 7. In- 
ternal Jiiiiitoiny of, 12. Pecu- 
liar characters of, 11. Rank 
of, among the Verlebrata, 7. 
Ilc'lattonsof to Quadrupeds and 
Birds, 8. 

. Cat, general characters of, i. 325' 
Analogies of, 3.>3. 

Sixty-two new or little known 
species tli'scrilied, ii. .'>85. 

Fish frogs, pectorals of the, i. 18. 

Fishing-frog, singular mode ot at- 
tracting Its prey pursued by, i.4(). 

FUhing-trogs described, i. '-'itl. 

Fish lizanls, li. lOJ. 10/, 120. Sup- 
p().se<l attinitie.s of, ii.lV.-j. 

Fustularia, notice of, ii. 3.5. 

Flat-tisli doscnbcd, i 2:)0. 310. Geo- 
grapfiic distrilmtioa of, 312. P«c- 
torals, male, IH. 

Flat'taded water serjionts. ii. 147. 

Flyiiig-tish desetibed, i. 2li.). Its 
volatile power-s due to it.s enor- 
mous pectorals, ly. 

Flying gurnards, ii. .5.7. 

Flying lizards comiect the Birds 
and Il« }itile.s, i. 9. 

Flying lizard.s, ii. 102. Idl. 

Flying li 2 ard.s described, ii. 124. 

Forked liake> dcscrib:,-d, i. 321. 

Form, primary types of, i. lO.j. 

Fonr-striped hcrpent, ii. 113. 

Freshwater tortoises, li. 114. 

Frog, green, horned, tree, and 
thimble, li. .sp. 

Frog- fish, habits and ajipearenee 
of, i. S. Characters of, 1‘tl. 201. 
Singular mode of attracting it.s 
prey, pursued tiy, 4d. Pectorals 1 
of the, IS. Eaten by the negroes 
of Fernamhuco, ii. 4. 

Frog-lizards descnlied, ii. lf>0. 

Frogs, rank of among the Vor- 
tebrata, 7. Described, ii. Sti. 

88. (Jeueral characters of, 100. 


G. 

Oadina*, general characters of,i.317. 


Gadidie, general characters of, 1. 

230. 314. 31(). Divisions of, 317. 
Gadus, characters of, i. S17. 

Gadus furcatus figured, i. 318. 

(vadus macnxiephalus figured and 
described, i. 319. 

Galetis, characters of, i. 143. 
Gallev-wnsp-s described, ii. 156. 
Gur-fish described, i. .‘>00. 
Gasteropelicus, characters of, i. 255. 
Gcxikoes, ii. 152. 

Gempylus Prometheus figured and 
described, ii. :V>. 

Geofl'roy St. Hilaire, mythologi- 
cal works of, characterised, i. 6.1. 
Gerris, head of, figured, ii. 23. 
Gill-cover, Kfruetiire of, i. 12. Use 
and composition of, 9. 41. 

GUIs, structure of, i. 12. External 
covering of, of great imiKirtance, 
41. 

Gmelin, ch. tractor of his work on 
Ichthjology, i. GO. 

Gin, Kiiglish, from its adulteration 
nil fitfor pre.serving speeimeii.s,i.70. 
Globt^-fiRl) described, i. If 8. 

Gubidiv, general characters of,ii. 8(h 
Gobies, singular form of the veii- 
trals in, i, 21. Eaten by the poor 
in Italy, ii, 5. Descnbeil, 80. 
Goitred lizards, ii.d,04. 

(4old fish come to teed in China 
when wlii.stlcd for, i. 48. 

(Jouan, eharacter of the ichthyo- 
logie.al works of, i. .57. 

Grjiyhng, i. 249. 

(treat Anienc.in salamander, ii. 91. 
(ireen frog, ii. .89. 

(Jreen turtle, ii. 115. 

Gronovuis, character of the ich- 
thyological works of, i. .57. 
(iudgeon, i. 239. 

Gurnards described, ii. 55. 
(iiirnards, flying, ii. .75. 

(iiirnnnls. .sword, de.scribcd, ii. 53. 
Gwyniad, i. 251. 

(Jymneties, {.‘eneral elinracters of, 
ii. 7. 44. Cireli! of, 47. 
Gymnetridai, ii, 47.» 
Gymnothorax«Zebra figured, i. 220. 

II. 

Haddock, i. 317. 

ll.ire-lish, tiguretl and described, i. 
197. 

ri.iKe, common, i. 319. Mediter- 
ranean, 319. 

IIake.s, forked, described, i. 321. 
Hamilton, Ikichaiian, work of, on 
Indian fishi^s noticed, i. 6.7. 
llauiiner-hcaded shui'ks described, 
, i. l.'U 

I Hearing, sense of, in fishes, i. 48, 

) iloloderma horriduin figured, ii.l55 
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Helotinte, general characters of, ti. 

22 . 

Hemiramphiis characters of, i. 301. 
Hemiramphus brazilicnsis, figured 
and described, i. 301. 

Herrings described, i. 265. 
Herrings, toolhlesA, 1. 275. 

Herrings, true, described, i. 266. 

Natural his'ory of, 267. 
Hcterobranchus biilorsalis figured, 
i. .349. 

Heterobranchus 5-tontarulatus, fi- 
gured and described, i. 351. 
Hippocampus, its extraordinary 
mode of capturing its prey, L 2Uti. 
History of Ichthyology, i. 54. 
Holibiit, i. 312. 

Holrx’untrina?, general characters 
of, ii. 21. 

Hophsoma, characters of, i. 336. 
Hoplisotna punctata, figured, i. 337. 
Horned frog, ii. 69. 

Horned cilure, t. :139. 

Horned vijKT, ii. 146. 
HorscN-mackarel, ii. 39. 

Hum, characters of, ii. 18. 
Hydropiiid»% general characters of, 

Hydrosaurus described, ii. 1.5.5. 
Hyodon, characters of, i. 2S0. 
Hyodon oloilaliis figured, i. 289. 
Hyodous, description and habits of, 
i. 289. 

Hypophthalmus figured and de- 
scrinod, i. 

Hypostoiua, characters of, i. 3.}6. 

I, 

Ichthyology:— 

Difficulties in the investigation of, 
i. 3. 

Method pursued in the present 
work, i. 4, 

IIi.<.tory and bibliography of, i. 54. 
Attention paid to by the An. 
cients, i. 54. 

Kevived in the Ifith century by 
Kelon, Salviani, and Rundcic. 
tiu.<«, i. 54. • 

Artedi, the true founder of syste- 
matic, i. 56. 

Klein opens a new field in, i. .56. 
tjronoviiis, Oouan, and t’ateshy, 
works of on, i. .57. 
niocli and Sclineider, worksof on, 
i. 58. 

Munro, the founder of ichthyo- 
logical an.atorny, i. .58. 
I>aceiwtVe’s great work on, cha- 
racterised, i. .58. 

Gmoiui, Dumcril, Kussell, .and 
Kis.so, works of on, i. 60. 
Raflnesque Schmaltz, valuable la- 
bours of in, i. 60. 

VOL. II. 


Ichthyology ^'continurd. 

Sicily, a rich field ot, i. 63. 

Vivian!, Spinola, Valenciennes, 
Ix?ach, Montagu, Octjft'roy 
St. Hilaire, Isidore, GeoflVoy, 
Redoutfi, and Desmaresf, la- 
bours of in, characterised, i. 63. 

American, illustrated byLe Sueur, 
Harwood, and Rafinesque, i. 64. 

Cuvier’s works advance tlie study 
of, i. 64. Character of his con- 
trihutions to, 65. 

Indian, illustrated by Hamilton, 
i. 6.5, . 

Expensive modes of publication, 
an obstacle to progress of, i 66. 
.357, note. 

Of the Iletl Sea, illustrated by 
Riippell, i. 6(». 

Of Rrazil, by Spix and Agassiz, 
i. 67. 

Of Britain, illustrated by Yarrell, 
i. (>8. 

Ichthyosauri, general characters of, 

ii. 121. 

Iguana lizards, ii. 1.52. 

Iguana, proper, descrilK*d, ii, 153 l 

Igtianida', primary divi.sions of, ii. 

152. 

Indian jugglers, snakes tamed by, 

ii. I W. 

Inter-oiMjrculum described, i. 4*2. 

Intestines of fishes described, i. 14. 

Isidore OooffVoy, ichtliyological la. 

hours of, characterised, i. 63. 


J. 

Julis Meditcrranea figured, il. 25. 

K. 

Klein, value of the ichthyological 
works of, i. 56. 

L. 

Kabrina^ general characters of, ii, 
24. 

Lacepede, value of his ichthyologi- 
cal labours, i. .58. 

Lacertido!, general characters of, ii. 
1.54. 

Lamprey .s deswribed, i. 223. 

l^nd salamanders figured and de- 
s<-rilMHl, ii. 92. 

I,and tortoises, ii. 113. 

Lateral line «iescribed, i. 45. 

Lath fish, ii. 44. • 

Lnuruhv, char-Hciers of, i. 241. 

Laurida Mcditerraiiga *figured and 
do-.cribed, i. 246. 

Laurida Tnicrup.>«, figured and de. 
scribed, i. 246. 

, Laurida minuta figured, i. 247 . 

F F 
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Leach, labours of, in ichthyology, i 
63 . 

Lebia ellipsoidcs figured and de- 
scribed, I. 3fi6. 

Lcpidioii, characters of, i. 318. 

Legs of birds rei»re8cnted by the 
vcMitrals of fishes, i. 29< 
Lepidoleprcs, general characters of, 
ii. 5.3. 

Lepisnstous figured and described, 
i. 305. 

Leptodes, characters of, i. 303^ 
Leptoiles sicuhis, figured and de- 
scribed, i. 3(i4. « 

Leplognathus oxyrhynchus figured 
and described, i. ‘221. 

Le .Sueur, beauty of the ichthyo- 
logical drawings by, i. CA, 

Life, tcna(!ity ot, in many fislies, 
i. 19. 

Ling, i. 320. 

Luina>us’s arrangoinent, i. 7G. Si. 
tuation of the vetdrals employed 
by in the cuiibtruoiion of some 
of his primary classes, 20. 

Little sea-devil described, i. 147. 
Note. 

Lizard, broad.tailcil, of New Hoi- 
and, ii. 1.73. 

Lizard, 8cr|)cnt. ii. 

Lizards, general <*haracturs of, ii. 
100. 107. General descriptioji of, 
14S 

Lizards, crocodile, ii. 1.05. 

Lizards, fish, ii. 102, 107, 120, 
Llzar«b«, dying, connect the birds 
ami reptiles i. 9. ; described ii. 
102. ri4. 101. 

Lizards, frog, ii. 1(30. Singular 
shapes found auiongst, 1(31. 
Liz.'irds goitred, ii. l>t. 

Lizards, iguana, ii. 152. 

.Lizards, noelurtial, ii. 1.02. 

Lizards, seriient, ii, 15(3. 

Liz.'irds, sleiider-tongued, ii. 1,04. 
Loach, cuinmuii, figured ami de- 
scribed, i. 3(31 . ; peculiar osteology 
of, 3(3*2. 

Loach, double-eyed, described, 1. 

3t3.3. 

Loach, pond, habits of, i. 362. 
I^iiaehes described, i. 231. 360. 
Localities of ii^h, i. 71 
Loggerhead turtle, ii. 11.0. 
Longiieckodsnake-lizard described, 
ii. 12.3. 

LophidK, characters of, 1. 191. 
203. 

Luricaria, characters of, L 335. 
Loricaria ‘ plecostomus, figured, 

Ixiricarinn;, characters of, i..3.30.335. 
I-ota, characters of, i. 320. 
Lumpsuckers described, i. 224. A 
Sicilian species figured, 225. 


M. 

Mackarel. ii. 33. 

Mackarel, horse, 11. 39^ 

Macrochirus, characters oC^ it 70. '' 

Macroleptes, general characters of, 
ii. 6. Families of, 14. 

Mailed cat-fish described, i. 3.30. 335. 

Maiiml cheeks, ii.7. 

Mailed fish described, ii. 53. 

Mailed perches described, ii. 21. 

Malacopteryges, general characters 
of, ]. 100., 225. Primary dlvisiona 
of, 22(3. 

Mulapturus, characters of, i. 348. 

Mai lot us described, i. 248. 

Malthe nasuta, t>cctorals of, i. 19L, 
head of, figured, 20‘i. 

Marine turtles, ii. 114 l 

Masteccmblis, characters of, it 37. 

Megalops, characters of, i. 283. 

Merlangus, characters of, i. 31R. 

Menohranchus de.scribcd, ii. 95. 

Merbicina>, general characters of, 
i 319. 

Merluciu.s siniiatus, figured, 1. 319. 

Mexican siren, ii. 9.0. ; 

Microleptei, general characters of, 
ii. (i Jh'amilies of, 30. 

Military Kilure, i. 3.39. 

Molinisca latipinns, figured and 
described, i. .3(3.0. 

Monacanthus bililamentosus, fi. 
gured, 1. 195, 

Mormyrime, general characters of, 
i. S0.S. 

Mormynnus elongatus, figured, 

i. 308. 

Montagu, labours of, in ichthyo- 
logy, i. (53. 

Motella, characters of, i. .320. 

Motella fui>ca figured, i. 320. 

Mouth of fishes describeil, i, 1.3. 

Mugillidm, general characters of, 

ii. 14,27. 

Mullet, grey, ii. 27. 

Mullets, ii. 14, 27. 

MuUkUc, geucrui characters of, 
ii. 14. 28. 

Munro, charaaters of his work on 
the atuRoniy of fish. 

Muricnida*, general characters of, 
i. 219. 

MurKtiitia?, general characters of, 
i. 221. 

Myletes, characters of, i. 254. 

Myliobates, described, i. 175. 

Mystus, characters of, i. 3t0. 

Myxene glutiiiosa, figured, i. 214. 

N. 

Natural arrangement offishes, i. 99. 

Naucrates, churacteri of, U. 38. 

Newt, blind, U. 98. 
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Nocturnal lizardi, ii. 153. 

North Auirricaft sirens, ii. 97. ~ 
Nmtrilit of fishes clfscribed, i. 14. 
Notocanthinae, characteri or,ii. 57. 
Kotopterua, characters of, i. 385. 


Odontognathus, characters of, I. 
288. 

Oken ’A arrangement, i. 92. 
Omohranchus filanu'nto8Us,figureiJ. 
ii! 79. 

Operculum, structure of, i. li. Use 
and structure, 41. 

Ophidca, general characters of, il. 
107. l.‘>.'). Arrangements of, 136. 
Primary groups of, 1.‘18. 
Ophidiatia, general characters of, ii. 
100 

Ophidonida*, general characters of, 


Osteoglassum, characters of, i. 366. 
Ostcnglossum bicirrhusuin, figured 
and describetl, i. 387. 

Ostracina', general characters of, !. 
IP.'i. 


I’achypterus, characters of*, 1. 346. 

Paradi.so fish, il. 27. 

Parr, i.25l. 

Parrot fish, ii. 26. 

Pectoral fins df>scribed, 1.5. Re- 
present the fore-fcct of nuadru. 
petis and wings of birds, Pro- 

' cesses ofin the genus Polynemus, 
19. 

Ped.ilidn gigas, figured and des- 
cribed, i. 199. 

Pelor, figured, ii. 56. 

Perea, characters of, ii. 17. 

Perches described, ii. 14, 15. 

Perches, mailed, ii. 21. 

Perche.«, true, descrilK^, ii. 15. 

Percida*, general characters of, il. 
14, 15. • 

Percin.T, general characters of, ii. 
16. Divisions of, 17. 

Petromyzon, natural situation 

considered, i. 217. 

Petromyzonida‘, general characters 
of, i 223. 

Phvciiiae, general characters of, ii. 
321. 

Phycls longepennis, figured, i. 522. 

Physis of the ancients, supposed to 
be the goby, ii. 81. 

Piahuous, characters of, I. S55. 

Picked dog-fish, its singular mode 
of defence, i. l47. 

Pikes, described, i. 293. 


Pikes, fluvintile, habits and vora- 
city of, i. ,302. Doubtful story of 
a huge one caught at Heiihruii, 
.'>02: Large one caught in .Scot, 
land, 503. 

Pilchard, natural histories of, I. 
271. Fishery, 275. 

Pilot-fish, ii. 38. 

Piinelodinip, general characters of, 
1. 5.31. 338. 

PimcIfKlus, characters of, i. 340. 

Pipe-fish, described, i. 205. 

IMaice, i. 313. 

Platycophalus, Charactersof, ii. 57. 

Platydactyli, general characters of, 
it 1.52. 

Piatygaster, characters of, i. 278. 

PlecofetoniUK, characters of, i. 3.16. 

Plectognatlies, general charactera 
of, i, 102. 189. Anangeineiit of, 
191. 

I’lesiosaurus, general characters of, 
ii. 122. 

Pleuronectlda?, general characters 
of, i. 230. 310. 

Plotosus, figured, i. 331. Charac- 
ters of, .519. 

Pcecilina niuitilineata, figured and 
described, i. .56,5. 

I*a*cilina*, general characters of, 
i. 3<)5. 

Polynemus, processes of the pecto- 
ral fins in, i. 19. 

Polyodon retlculntus, figured and 
described, n 123. 

Polypterus nlloticus, figured and 
described, i. 203. 

Pond loach, habits of, I. ;162. 

Poor, 1. ,317. 

Potemkin, instance of the extra- 
vagance of, i. 125. 

Pout, i. 317. 

l*re-operculimi described, i. 41. 

Preservation of fish for museums. 
i.68. 

Ihristis, figured and described, !. 135. 

Prlstogastcr, figured and described, 
i. 2ik». Cliaracters of, 277. 

Proteus described and figured, il. 

95. 

Pteraclida*, ii. 47. 

Pteridium, characters of, i. 323. 

Pteroccpbahn», general characters 
of, i. 174. 

Pterodactyl}, connection of birds 
and reptiles by the, i. 9. Gene- 
ral characters of, ii 124. Station 
of, lvi8. Analogies of, il. 130. 

Pusichthys, characters of, 1. 348. 


Q. 

Quadrupeds, relations of to fishes, 
i. 8. Poro-fcct of, represented by 
P P 5 





mi 

'■ the pectorals of fishes, 15. 

Hinder, by the vontralsj 19. 
Quinary svstein, progressive adop- 
tion of the, i. 2, 


R. 

Raflncsqur Schmaltz, valour of his 
labours in ichthyology, i. lit). 

Raia batis, iintncriso, caught in the 
British seas, i. 170. 

Raia rubra, figured and described, i. 
17.i. 

Uaidjp, general character of, I. 10S. 

Hainphistuma, l•harflctcrs of, 1. .300. 

Raiiida*, general characters of, ii. 

88 . 

Rattlesnakes, ii. 147. 

Ray, angel, described, i. 184. 

Rays, pectoral tins (»f, 1. 18. Gene- 
ral characters of, 1(‘8 Natural 
arrangement of, 171. 

Rays, eagle, ilescribi'd, i. 174. 

Kays, snout, i. 184. 

Rays, sting, dC'^cribed, 1. 172. 

Rays, true, describe<l, i. 172. 

Rays, number of, in fins, one of the 
best characters for specific dis- 
tinctions, i. 40. 

Redoute, ichthyological dr.wing» 
by, i. (W. 

Relations borne to each other by 
quadrupeds, birds, and fishes, 
i. 8. 

Remora fish, ii. 43. 

Kqitlles, rank of, among the ver- 
telir.'it.’x, i. 7. Ririls eonnocted | 
by the flying lizards, i. 1). IJe- 
scrihed, ii. lOO. 

Reptilia, general characters of, ii. 
100. Arrangement of, 103. 10.3. 
Primary orders of, 107. 

Rhinelepis, ch.ar.icters of, i. .330. 

Rhinobates Ktipi>clhi figured, i. 
185. 

Rhinobatinee, general cbaracters of, 
i. 18,3. 

Rhinoptera quadrilobata figured 
and described, i, 175. 

Riband fish, extraordinary shape of 
the ventrnls in some, i. 22. Place 
of, ii. 7. Described, *44. 

lloaeh, i. 2.3{>. 

Rocklings, described, i. 320. Pocu- 
liurity in the dorsal fin of, i.24. 

Rondelehus, a reviver of the study 
of ichthyology, i. ,5i. Character 
of his fig.ires, i, r>5. 

Riippeirs work on the fishes of the 
lied Sea bhgracferized, i. 00. 

Riissell, eh.iracter of the ichthyolo- 
‘gioal works of, i. 00. 


Salamander, great American, iKD4. 

Salamamlors, general characters of, 
ii. 91. 100. 

Salamanders, land, ii. 92. 

Salnmanders, water, ii. 93. 

Salarias, characters of, ii. 78. Sub- 
genera of, 79. 

Satmo, general characters of, i. 244. 

Salmon described, i. 24-k 

Salmon, common, i. 241. « 

Salmon herrings described, i. 200. 

Salmon, trepicai, described, i. 254; 

Salmnnidse, general characters of, i. 
229. 

Sahnoniiuc, general characters of, i. 
240. 

Salmons described, i. 2.^9. 

.Salmons, European, described, i. 
24 k 

Salmnn.s, true, described, i. 240. 

Salviani, a reviver of the studies of 
ichtbvologv, i. 54. 

Samlet,' i. 2.51. 

Sandlanccs, considered delicious by 
the Sicilians, ii. .5. 

Saures, arrangements of, ii. 1.30. 
Prini.ary divisions of, I.'KJ. Gene' 
ral characters of, 107. MS 

.^^aurians, general I haracters of, ii. 

100 . 

Saw-fish, figured and described, i. 

< 13.3. 

Scaly tortoise, ii. 117. note. 

.Scarina*, general character of, ii. 

20 . 

Schneider, ehararter of the ichthy- 
ologiral works of, i. .38. 

Sriasnino?, general characters of, 
ii. 20, 

Soiiicoiila', general characters of, 
ii. 15fi. 

.Semnberesox, eharaeters of, i. .‘>00. 

.Seoniberidie, general ehararters of, 
ii. .33. 

Seomhorini'e, general characters of, 
ii. .34. 

Scorjnvna, characters of, ii. 57. 

Sconjajnida*, general characters of, 
ii. .53. .30. 

Seorpieninap, general characters of, 
ii. 59. 

Scroph iceph al us longi pinn is ft gured , 
i. .310. 

Sryllium ennieula, figured and de^ 
scribed, i. 14.3. 

.Seymnns borealis, habits of, i. 145. 

Sea devil, little, described, ». J47. 
note. 

St'a eels described, i. 219. 

Sea inoiiKters, general characters 
of, i. 125. 

Sea parrots, ii. 2a 
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Sea purses, i. 169. 

Sea serpents dcscribotl, ii. 140. 
Seiaehus, characters of, i. 141. 
Senses of Ashes, i. 46. 

Seps described, ii. 157. 

Serpent eels described, i. !219. 222. 
Seriwnt, four-striped, ii. 143. 
Serpent-liaard, described, iL 129. 
Serpent-lizards, ii. 156. 

Serpents, general characters of, ii. 
KjO. 107. 

Serpents, angular- headed, ii. 147. ' 
Serpents, sea, ii. 140. 

Serpents, true, general characters 
of, ii. la^. 

Scrpcnt.s, venomous, poison fangs of, 
described, ii. 144. 

Scrraniiia?, general characters of, 
ii. 19. 

SerrasHlrnn, characters and habits, 
L 241. 2.04. 

Shark, hamtner.hoaded, figured, 
and described, i. 133. 

Shark rays, i. 16B. 

Shark, fo'x-tailcd, noticed, i. 140. 
Shark, white, dchcribed, i, 139. 
Shark, general characlersof, i. 126. 
Pcetoral Aiis of, 18. Young, eaten 
by the Sicilians, ii. 4. 

Shark, spiracled, general charac- 
ters of, i. 143.* 

Sicilians, young sharks eaten by, ii. 

4. : and sandlatices, 5. 

Sicily, a rich field of iclithyulogv, i. 
(i.3. 

Silurida*, general characters of, i. 

2.i0. 325. Divisions of, .330. 
Silonia, charaeters of, i. 345. 

Silonia hirida, tlgured, i. 345. 

Silure, electric, i. 348. 

Silure, horned or military, i. .339. 
Silures, cel, i. 344. 

Silures, spines of, i. 328. 

Silurino;, general characters of, i. 
.■131. 344. 

Silurus, characters of, i, .347. 

SiluruK (tlaiiis, Agured, i. 326. ' 

Sihirus laticeps, Agiircd, i. 345. 
Siren, Mexican, ii 95. 

Sirens, North American, ii. 97. 
Sirens, remarks on, ii. 99. 

Sisor, characters of, i . 342. 

Skate, iinmen.se, caught in the 
West Indian seas, i. 172. 

Skates, i. 168. 172. 

Skeletrm of Ashes, described, i. 12. 
Skinks, described, ii. 156. 
Slender-tongued lizards, ii. 154. 
Slow-wonns, descrilred, 11. 141. 
Smell, sense of, in Ashes, i. 47. 
Smelt, i. 239. 

Snake-.liz.'ird, long-neekotl, ii. 12S. 
Snake, spectacle, li. 145. 

Snakes, douhle-headcd, ii. 140. 
Suakea, true, described, ii. 142. 


Snout rays, described, i. 185. 
Sotl-raycd Ashes, characters of, i. 
loa Describetl, 225. Their uti- 
lity as food, 226. 

Soft tortoises, ii. 115. 

Sorubina>, general characters of, i. 

332. Species figured, 3.57. 
Sparina?, general characters of, ii. 
26. 

S]>ocimen8, bow to ]>rcsorvo, i. 68. 

Host mode of procuging, 71. 
Speckled cod, i. 317. 

Spectacle snake, ii. 145. 
Sphyra-niote, ii. 41. 

Spine-backs, described, ii. 36. 38. 
Spineheads, described, ii. 5.3. 5ti. 
Spines, dorsal, used by Ashes us in- 
8truineut.s of defence, i. 27. 
Spine-iayed Ashes, characters of, i. 
1(X). General description of, ii. 
1. Natural history of, 5. 

Spinola, ichthyological works of, 
rharucterised, i. ti.3. 

Spiracled sharks, general cliaracters 
of. I. 14.3. ^ 

Spirits of wine the bcstiPquor for 
preservitJg fish, i. 70. 
Spirobranchids, generfil characters 
of, ii. 14. 28. 

Spotted Indian torpedo, Agured, i. 
178. 

Squaiidw, general characters of, i. 

126. HaAnesque's genera, 129. 
Squalime, general characters of, i. 
137. 

Stpiulus, (‘haracters of, i. 139. 
Scpialus centrina descrtbetl, i. 146. 
Squalus Duinerilli figured, i. 184. 
Squatina angidorum, Agured and 
desenbed, i. ISl. 

Stellio, characters of, ii. l.'i,3. 

Sterlet, notion of the, i. 125, 

Stern arch ida^, general characters of, 

1 . 222 . 

Sternoptyx, Agured and described, 
i. 260. 

Sting rays, huge, caught near Nice, 
i. 170. SupiiOhCd to be destructive 
to mankind, 170. Sting described, 
171. 

Stock Ash, i. 315. 

Stomach and intestines of Ashes dc. 
scribed, i. 14. 

Stomias, characters of, i. 305. 
Sturgeon, common, Agnred and 
senbed, 1. 123. ^ 

Sturgeons, characters of, i. 123, 
Sturionklo', general characters of, 
i. 123. , 

Sturisoma, characters of, i. 337, 
Stylephoridat!, ii. 47^ • 
Sub-operculum dcsA ibcd, i, 41. 
Sucking-Ashes, singular form and 
use of the veiitrals in, I. 21. 

Sudis, characters of, i. 240. 
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Sudia gigaa, figured and described, 

L m. 

Sun-deh doscribed, 1. 109. 

Surinam toad, ii. 01. 

SimnullotR, ii. 14. ‘28. 

Sword. <Uh, delicioua flavour of, ii. 
S4. 

Swurd gttrnarda described, ii. 53. 

Synachia, characters of, ii. 57. 

Synanrhinm, general characters of, 
ii. r><K 

Synbranchida', general characters 
of, i. 219. 222. 

SyngiKiUiidiV, characters of, i. 191. 

201 . 

Synodoiites, characters of, i. 3.‘}0. 

SynodoiitCH Ilui>[>elli, figured, i.dSO. 

Systematic arrangement of fishes, i. 
72. Artetii’s, 7o. Linnaeus's, i. 
7fi. Cuvier and Valenciennes’s, 
77. Honaparte’s, 85, Oken’s, ffi. 
Remarks on, !g). 

Tabular view of the analogies of — 
The genera of Percina* and tiJ e fa- 
inili||nf the Maeruleptes, ii. 18. 
PerciW and Serranina:, il. 20. 
Sub-genera of Perea, and the sub- 
genera of Serranus, ii. 2(>. 
Tribes of Microleptes, and the or- 
ders of fishes, ii. .31, 

Families of Micruleptos, and the 
tribes of Araiithoptoryges, ii. :f2. 
Genera of the Zeime and Cimlro- 
notinw, and the sub-faniilie.s of 
the Zeid.v, ii. 40. 

Sub-genona of Seriola, C^entrono- 
tus, and Klacate, ii. 40, 
Sub-families of the Zeida: and 
the ScombendiD, ii. 42. 
IJifferent groups in the tribe of 
Microlcjites, ii. 44. 

Sub>famili(\s of the Coryphamida*, 
and the families of the Gymne- 
Ires, ii. 49. 

Genera of the Gymnetrido? and 
the families of the Gymnetres, 
and the sub-families of Cory- 
phicnida*, li. .50. 

Genera of CJyinnetrida; and Tra- 
chypterida*, li. 51, 

Triglidjr and .Scoriwnida?, ii. 58. 
Genera of the Scfirpa?nina:, ami 
the types of the Scorptenidae and 
I’riglidas, ii. fil. 

Genera of the Scorpa?ninffi and 
Synanchintp,,ii. 01, 

Sub-genera of Apistes,and the di- 
visions of the Scorpomidff;, iL 
G3. 

Sul>-goner.a of Apistes, ii. 64. 
Blcnnlna},*ii..-74. 

Genera of Clininaiand Blennimc, 
ii. 76. 

Sub-genera of Salurias and Blcn- 
uius, ii. 80. 


Tabular view, continued. 

Primary divisions of fishes and 
those of warm-blooded Verte- 
brata, i. 110. 

Primary divisions of fishes and 
those of the Annulosa, i. 1 13. 

Primary divisions of fishes and 
those of the reptiles, l. 115. 

Primary classes of the animal 
kingdom, 1. 117. 

Families of the Cartilagincs and 
the orders of fishes, i. 149. 

Vertebrata and the Cartilaginous 
fishes, i. ].5'1. 

CartUaginos and birds, i. 157. 

Sub-families of the Squalidie and 
the fain i lies of the C;artUagine8, 
i. 1.59. 

Sriu.tlina* and Centrina', i. 162. 

llay.H and the cartilaginous fami. 
lies, i. 187. 

Trygonina? and Ilaidcc, i. 188. 

Clu'loniform fishes and the pri- 
mary orders, i. 2lX). 

The Syngnathida?, i. 207. 

Pleetognathcs, and the orders of 
fishes, i. 210. 

Plectognathes and the Cartila- 
gines, i. 21 1. 

Families of the Plectognathes and 
the families ot*the Malaeuptc- 
ryges, i. 21‘2. 

Apodal order, i. 216. 

Malacoptcryges and the orders of 
fishes, i. 2-12. 

Malacoptevygcs and the Cartila- 
gines, i. 2.‘i.‘>. 

Malaoopteryges and Cheloniform 
fishes, i. 2.‘15. 

Sub-genera of Salmo and the 
orders of fishes, i. 249. 

.Sub-genora of Salmo, and the 
subfamilies of the SaJmonidie, 
I. 251. 

European and American salmon, 
I. 2.59. 

Primary divisions of the Sal- 
monida* and the genera of 
Salmo and Characinus, i. 26.‘1. 

Genera of *£aImon, and sub-tk- 
milie.s of the Salmonidse, i. 265. 

Sub-getiera of Clupca, and the 
genera of Clu|ieinac, i. 279. 

Sub-genera of Clupca, and those 
of Flops, i. 28.5. 

Clupeina* and .Salinonidae, i. 2.92. 

Circle of the Malacopteryges and 
the tyiies of the Ksocina;, i. 307. 

Genera of the pikes, and the 
genera of the herrings, i. Stfl. 

Subfamilies of the Salmonidie, 
and the types of the Scrom- 
berida*, i. 306. 

Genera of Gadu", and the di- 
visions of Gadidte, i. 324. 
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Tabular viewj— continurti. 

Sub.fauiilies ofSUurida^ and the 
orders of flshcs, i. 331 

Genera of the Loricarinae and the 
sub-families of the Siluridtc, i. 

. »18. 

Genera of the Silurina! and the 
suh-families of the Silurida*, i. 
351. 

Sub-genera of Siluriis and the 
genera of Silu rinse, i. 353. 

Tribes of Acanthopterygcs and 
the tribes of Malacopterygos, 
li, 8. 

Acanthoptcrj’ges and the orders 
of fishes, ii. 11. 

Families of tortoises and the or- 
ders of reptile.'!, ii. 11J». 

Chelonian reptiles and the ver- 
tebratod classes, ii. 120. 

Saurian lizards, ii. 1G2. 

Chameleons, ii. 16.5. 


T. 

Tails, forkwl, characteristic of swift- 
ness, i. 31. Kxtraordiiiary dove- 
lopement of in Macropoiius ve- 
nustus, 35. 

Taste, sense of in fishes, 1. 48. 

Teeth of fishes desciilied, i. 4.3. 
Uncertainty of, as a zoological 
character, 1. 44. S?43. 

Tench, i. 2.39., found dead' In a f»ond 
after the first of 1887-H, .Of), 
TestudinUbv, general characters of, 
ii. 113. 

Tetragonoiiterus, characters of, i. 
254. 

Tetroodinap, general characters of, 

i. I9(). 

niimble-frog, ii. 89. 

Thornbacks. i. 168. 172. 

Thryssa, characters of, i. 276. 
Thynniina?, general cimracters of, 

ii. 34. 

Tilesia, characters of, i. 318. 

Toad, .Surinam, ii. 91. 

Toads descrihOJl. Vl 8<1. 89. 

Toad-fish desennea, ii. .59, 

Tongue of fishes described, i. 14- 
Sometimes armed with teeth, 43. 
Torpedo, electric, hahitH of, i. 178. 
Description of its electric organs, 
179. 

Torpedo rays, L 177. 

Torpedo kk'ates, I. 168. 

Torperlo, spotted Indian, figured, i. 
178, 

Torpedoes. 1. 168. 177. Habits of. 

Tortoise, alligator, 11.^16 
Tortoise, fierce, 116. 

Tortoise, fimbriated, 117. 


Tortoise, scaly, 117. note. 

Tortoise, fish figured, 1. 190. Figur. 
ed and described, i. 1*95. 

Tortoises, general characters of, U. 
100. 107. 112. 

Tortoises, land, ii. 113. 

Tortoises, fteshwater, 114. 

Tortoises, soft, ii. ll.*?. 

Trachiniia, characters of, ii. 39. 

Trachypteridap, ii 47. 

Tree flrog, ii. 89. 

Trichodon, figured and described, 

li. 60 . 

Tricho.soma, characters of, 1. 284, 

Trigla, characters of, ii, .54. 

Triglidae, general rharacters of. li. 
53. 

Trionicida?, general characters of, 
ii.115. 

Trout, i. 241. 

Trunk. fish figured and described, 
i. 195. 

Trygons de8cril>od. i. 172. 

Tunnies, astonishing swiftness of, 

i.3a 

Tunnies deacrihed, ii. 34., 

Tunny, fleshy flavour of, ii. 6. 

Turbot, 1. 312. 

Turtle, coriaceous, green, and log* 
gerhead, it. 1 15. 

Turtles described, ii. 112. 

Turtles, roarlno, ii. 11 4. 

Triodon bursarliis, figured, i. 198. 


V. 

Valenciennes, ichthyological works 
of, chuructcriscti, i. 63. 

Ventral fin, coincidences in form- 
ation of, in widely distinct genera, 
i. .39. 

Ventral fins described, t. 19. Re- 
present the hind-feet of quadru- 
peds and legs of birds, i. 19. Sit- 
uation of, employed by Linnasus 
as the const ruction of sonic of 
his primary classes, 20. 

Vi|>cr, common, ii. 146. 

Vifjer, horned, ii. IMi. 

Vipers, true, ii. 146. 

Vitality of fishes, L 48, 

Viviani, ichthyological works of, 
characterihcd, i. 6.3. 

Volcano, fish thrown up alive from 
an exploding, i. 49. 


W. 

Walla, description df, i. 289., Bote. 
Water.salamandcrs, figured, ii. 92. 
DcscrilMHt, 93. 

‘ Water-8eri>ents, flat-tailed, ii. 147. 
F F 4 
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Watson, sir Brook, his leg ampu. 
tated by a shark at a single bite, 
i. 127. 

Whales, said to be attacked by the 
snw.lish, i, 136. 

White shark described, i. 139. 

Willughlw, character of theichthy. 
riingicaf works of, i. 55. 

Wolf-tlsh, II. 82. 

Wrasses, ii. 21. 


X. 

Xiiibostomn, figured and dcscribetl, 

1. 2.>y. 


Y. 

Yarrcll, character of his work on 
British fishes, 1 68. 


Z. 

Zeinft!, general characters of, ii. 37. 
Zoarchida*, characters of, ii. 82. 
Zygana malleus, figured and de- 
scribed, i. 133. 

Zygana laticeps, figtjrcd, i. 134. 
ZvgHiiina', general characters of, i. 
133. 


SYSTEMATIC NAMES. 
ri.scEs. 


A. 

Aukamis, ii. 185. 285. 

Acanthicus, i. 3.36. ii. .‘JO.?. 
Acanthonotu.s, i. 28. 

Ac.iiithurum', ii. J77. 2.0.5. 
Acanthunu., i, 34. ii. 49. J7R. 2.05. 
Acenua, ii. 168. 20.3. 

Achirus, it. 187. 

AciiH-Miser, i. 46. 122, 123, 124. 1.04. 

212. li 193 .322. 

Acourus, ii, UK). 310. 

Acus, li, 195. 

.ikoliatCH, i, 178. ii, 192 .321. 
Ageniwisus, i, 339. .3k0.351. 352. ii. 
189. :m. ■ 

Agmiidw, ii. .03. ISl, 272. 

Agoiiiis, ii. 181. 2/2. 

Agriopus, ii. 57. 180. 267. 

Alabes, i. 2Hi. 220. 22.0. ii. BW. 336. 
A Idles, ii. 176. 248. 

Aleptsaures, ii. 17.0. 24(». 
Alepi-saurina*, ii. 175. 210. 
Alepisaurus, ii. 31, 

Alcpoceplialus, ii. 187.298. 
Alopecias, ii. 191. 318. 

Alopias, i. 1.30, 140 160. ii. 191. 313. 
Alutcra, i. 19ti. ti. 194. .327. 
Aniltassus, li. 18. 168. 200. 
Atnblyopus, ii, 279. 

.Anna, I. 244. 2til. 

Aunncicoptcs, ii. 197. -338. 
Aminodytes, i. 29, 35. 109.214. iL 5. 
f». 177. 254. 

Amphicanthufi, ii. 38. 

Aniphichthys, it. 184. 282. 
Amphioxus, i. 6S. 222, 223. ii. 196. 

.‘..7. 

Amphiprion, it. 171. 216. 
.Auiphiscurua, ii. 172. 2*7. 


Anabas, i. 262. 

Anablepida;, ii. 190. 

Annbicps, i. 231. ,363. ii. 190. .310, 
Anabus, it. 174. 2.‘J7. 

Aiwcanthus i 174, 189. ii. l‘>2. 320. 
.\ti:itnpsis, ti. 173. 2311. 

Anarrhlchjis, i. 21^. 109. ii. 10. 82. 
184. 28.3. 

An.tsfoinus, i. 2+5. 247. 251. 266. 
Ancylmlon, ii. 171. 219. 

Anguilla, i. 221. ii. 151.0. 333. 
Anguillinti', i. 220 
Atiodus, i. 241. 252. ii. 185. 289.252. 
Antiiias, ii. 21. 1651. 206. 

Apistcs, ii. 59 , W). 62, 6,3. (>5. 70. 180. 
2t>4. 

Aj»ofles, i. 19. 

A|.OKon, it. 18. 21. 168. 200. 
Apolectis, ii. .37. 176. 251. 
ArgctUiiiu, i. 241. 546. ii. 185. 287. 
Argyethis, i. 37. * 

•ArgycthUis, ii. 178. 258. 

Argylcpes, li. 247. 

Argynosus, ii 176. 250. 

Argyrt/jMi.ii. 174. 221. 

Ario'.oma, i. 220. ii. 195. 

A.spharcus, ii. 172. 22JJ. 
A-sphedophorUK, it. 181. 272. 

Aspi.su rus, ii. 178. 257. 

Asprodinte, i. 3.32. 331. 337. 344. 354. 
it. 189. .X)8. 

Aspredo, 1 . .‘J;J2. .338. .3.72.- 3.05, 356. 
ii. 189. 

Aspro, ii. IS. 168. 199. 

Asteropteryx, ii. 183. 281. 
Astrublopas, i. 3^12. 344. 350. 352. 

3.0.0, .356. it., 189. 308. 
Astrocanthus, ii. 3.31. 
Astrodrrrnina>, iL 177. 2.05, 
Astrudernils, ii. 47. 177. 2.03. 
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A«tronotUR, ii. 173. 2529. 
Atherina, iL 41. llii. 24;J. 
Aulopifl, i. 246. U. 185. 288. 
Aulostoma, ii. 35. 175. 242. 
Aulostomina>, ii. 175. 241. 
Auxinurus^ ii. 177. 257. 
Auxis, ii. 174. 238. 


B. 

BagTUM, i. 4.5. 3.3!). m 344. 

BalistL‘8, i. 21. 193, 19-1. 2.33. f2fi4.280. 
ii. l‘)4. 324. 

Balistida’, i. 32. 44. 107. 190—192. 
197. 200. 202. 20.5. 217. 2.‘1.0. .‘m. ii. 
19.3. 32.3. 

lialistiiiie, i. 192, 19.3. 1!)6. ii. 194. 
.324. 

Balitora, i. 368. ii. 190. 

Balitoriii^p, ii. 1‘K). 

Barbus, i. 2.;:9. ii. 184. 284. 
Butracliid.'P, li. 82. 184. 282. 
Batrariius, i. 204. ii. 184. 282. 
Bonibras, ii. 181, 270. 

Beryx, ii. 21. 169. 207. 

Blcnnichis, ii. 74. 78, 79. 

Blonnida?, i. 21. 29, 30. 109. ii. 10. 
72. 182.273. 

Blonniiitr*, ii 73,79. 182. 273. 
Blennitrachii.<i, ii. 78, 182. 274. 
Blennius, i. 2!». 109. li. 73, 74. 78. 
79, 80. 182. 273. 

Bleiinophis, ii. 75. 77. 182. 276. 
Blepharis, ii. 176. 250. 

Blepsia.-*, 1. 20. 28. 34. ii. 57, 58. 181. 
268. 

Blepsiruc, ii. 181. 208. 

Boridca, li. 172. 222. 

Brachirus, ii. 71. 187. 204. :303. 
Brauia, ii. 170. 214. 

Breviccps, i. 328. 343. 345. ii. 189. 
30.5. 

Brosina, i. 32.3. 

Brnsinia, ii. 188 ,‘301. 

Brosmino^, i. .317. .322. ii. 188. 001. 
Brosmius, i. .324. 

Brotula, i. 228. .323, .324. ii. 188. 302. 
Brotulinx, i. 317. 32.^ li. 188. 301. 
Bulichthys, ii. J81. 268. 

Butiriiuis, i. 207. 281, 282. 


C. 

Ca'Bio, ii. 170. 214. 

('ulamus, ii. 171. 221. 
Callirnnlhus, ii. 5256. 

Callichrus, i. .‘147. 35.3. ii. 189. 306. 
Calbchthya, i. 337. 

CallidormpR, ii. 178. 

Calliodon, ii. 172. 22.5. 
Oallionyminae, ii. 18.3. 280. 
CallionyinuB, ii. 81. 183. 280L 


Callorhynchus, if. 193. 323. 
Calyunymus, 1. 367. 

Cai.thcrhinCT, ii. 1!44. .327. 
Cantbiderniea, ii. IfH. 325. 
Canthigaster, ii. 194. 

Canthiloptcs, i. 17- 28. ii. H. 
Canthophrys, i. 364. il. 190. 310. 
flanthyryiichuB, ii. 181. 272. 
Capriscus, i. 194. ii. 194. 325. 
('apro*, ii. 36, 37. 177. 252. 

Caranx, ii. 38. .56. 

Caranus, i. 222. ii. 196. 337. 
CarcnanaR, i. 129. 

C'utuphractus, i. 336. 3.‘18. 35.5. ii. 188. 
304. 

Catastomus, i. 238. 25.3, ii. 185, 284. 
t'entrarchus, ii. 169. 210. 

Centrina, i. 141. 144, 145. 14S. 165, 
166. ii. 191. 314. 

Centrina*, i. 132. 143. 1.59, 160, 161. 

163. ia5, 166. 

Centrinina?, ii. 191, 514. 
Contriscida*, ii. 30. 3.3. 41, 42. 
Centriscus, i. 264. .310. 
Centrolophus, ii. 177. 255. 
Centronotida:*, ii. 30. 36. 
Centronotina.*, ii. .38. 176. 243. 
CeiitronotQs, ii. 38. 17^ 245. 

1 Centropborus, i. 146. il. 191. 31.5. 
CentropomuR, ii. 1(57. 198. 
Centropristis, li. 21. 168. 205. 
CephaleiH**, ii. 178. 258. 

Cophalinw, i. 19*2. 196. 198. 201. il. 
195. 32!). . * 

Cephalocanthus, i. 16. ii. 55, 179* 
2(i3. 

CephaJoptera, i. 176. 

Ccphalus, i. 19!). ii. 195. .‘1221 
(Vphu.H, i.319. ii 188. ,‘100. 

Ccpf>la, 1.29, 30. 32, 33. 108. 100. 35.3. 

ii. 5. 7. 9. 4.‘1. 47, 48. 50. I'iO. 259. 
('eratoptera, i..l7.5. ii. 192, 520. 
Cericteus, i. 140. 

CerictiuR, i. 1.30, 131. 16.5. 
Cestracion, i. 136. 147, 148. 166, 167. 
186. ii. 192. 316. 

C«*t()psi8, i. 3r;0. 352. S.5S. ii. 189. 307. 
Chectodcrina, ii. 194 3§7. 

Cho-'todon, li. 15. 170. 211. 
i;ha tCHlonid«, i.20. 38. 106. 311. ii* 
4. 14. 15. 170. 211. 

Chictoiionlna*, il.25. 170. 211. 
Chaetulabrus, ii. 170. 216. 

ClmlcouM, i. 253, 254. ii. 186. 290. 
('haUsonius, ii. 194. 325. 

Characina*, i. 254. 256. 2.58. 
Cbaracinus, i. 241. 244. 252. 257. «. 

22. 185. 288. 

C’haranx, ii. 176. 249. 

Charax, ii. 172. 222. 

Chasniodes, ii. 78. 182. 373. 
(’hatocMUR, i 27a 28O. 28a ii. 18& 
2!).‘J. 

CbauliodcR, i. 295. 

Chudrus, ii. 185. 285. 
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Chcllinus, ii. 173. 229. 
Chciloilartylus, i. Ifi, 17. il. 171. 218. 
Clieilodipterus, il. 18. 168. 200. 
Chela, i. 239. ii. 18.7. 285. 

Cbelmon, ii. 170. 211. 

Chiloflcyllium, i. 166. ii. 191,-317. 
Cliiin.-cra, i.’2», 30. 36. 12.5. 126. 133. 

15.1. 157, 158. 160. 188. il. IH3. 322. 
Chima'ridw, i. 12.5. 15.5, 156. 233. il. 
193. 322. 

ChimocrinK, i. 118. 

Chirid®, ii. 82, 83. 181*. 282. 
ChiroctMitrus, i. 266, 267. 288, 289. 

ii. 1K6. 29-1. ■ 

Chiroleptus, ii. 71. 

Chirolophiu, ii. 73. 182. 27.5. 
Chironoctes, i. 8. 10. 106. 201, 202. 

264. 280. ii. 73. 19.5. 329. 
Chiroiiectidw, i. 32. 109. 190, 191. 
197. 201. 203. 217. 235. 334. ii. 195. 
329. t 

Chirotitonia, ii. 175. 24.1. 

ChiriiB, ii. 83. 184. 282. 

ChloricthyH, iL 1?3. 232. 

Chlorurus, ii. 173. 227. 

Chorineinus, ii. 176. 244. 
Chromkieptca, il. 168. 201. 

Chromis, ii. 173. 2.30. 

Chrywptera, il. 171. 216. 
Chrysoblcpus, ii. 171. 221. 
Chrysophrys, ii. 171. 221. 
Ci('hla«(iinu, ii. 2.10. 

CirrIitBoiTiiiK, ii. 194. 328. 

Cirrhites, i. 17. «i. 169. 209. 
Cirribarbinm, ii. 183. 

Cirribarbuu, ii, 7.3. 78, 79. 18.1. 277. 
Cirripectfs, ii. 182. 275. 

C|yripcc|UH, it 7(‘. 

Cithariiius, i. 2.5i). 

Clarias, i. 349. .369. il. 189. 3<i7. 
Clei>ticuH. ii. 15. 178. 231. 

Clininte, ii. 73. 79. 182. 276. 
Clinitraehus, il. 75. 78. 182. 276. 
Clinus, ii. 7.5, 76. 1.82. 276. 

Clui)ca, i. 266. 275.279.281. ii. 186. 
293. 

Clupetda.*, i. 16. 

CluiH inji., 1.'239. 250. 265. 279.289. 
ii. 186, 291. 

Clupisoina, i. 3 17. .3.51. 354. ii. 189. 

Clupisudig, ii. 185, 286. 

Cublte-S i. 361. 364. ii. 191). .310. 
Cobitldw, i. 227. 2.31. 23.3. 2.‘i5, 236. 

.3.30. 360. it 10. l‘)0. 309. 

Cobitinof, il. 190. 310. 

Cfficilia, i. lOli. 222. 

Colisa, ii. 174. 235. 

Comephori^,s, ii. 82. 184. 281. 
Cor<^»onu9, i. 241. 24.5. 249. 251,252. 

257, ii. 18£. 287. 

Corica, il. 186.' 21H. 

C«jrnlger, ii. 169. 206. 

(’orvina, ii, 171 . 220. 

Corjphwna, ii. 177. 262. 


C^phaenidaj, it 30. 33. 41, 42. 177. 

Coryphnnina:, ii. 252. 

Cottidfe, ii. 53. 181. 270. 

CottUB, i. 204. ii. 181. 271. 
CotyieuhoruB, i. 354. ii. 189. 308. 
CraBBilabris, li. 172. 225. 
('renilabruB, it 17.3. 229. 

Cristicciw, ii. 73.78. 182. 275. 
Crofkiorhina', ii. 192. <318. 
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Rynchytys, ii. .04 . 58. 

Kypticus, ii. IGS. 204. 


S. 

Salaritw, ii. 73 , 74. 78, 79, 80. 
Salaris, li. 182. 274. 

Salmo, i. 240. 244, 24.0. 292. ii. 1S5. 
287. 

Salmon ida?, i. 227. 229, 2.‘10, 2.33. 935 . 

237. 250. 306. ii. 8. 10. 184. 283. 
.SalmoiiiiiK*, i. aio. 256. ii. 185. 286. 
Saliuophasia, il 284. 

SabnnstoniR, ii. 184. 

Sardi, i. 274. 
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Bargug, ii. 173. SSS. 

Scarinie, ii. 86. 178L 
Scarug, ii. 178. S85 l 
S cartclaos, ii. 183. 279. 

Scatophagus, it. 170. 81.1. 

Sci»na, i. 33, 34. it. 171. 219. 
Sciieninae, i. 34. ii. 15. 26. 170. 21.5. 
Scoliodon. 1. 138, 139. 16fi, 167. ii. 
314. 

Scolupsides, ii. 171. 218. 

Scomber, ii. 174. 2.1H. 

Scomberesox, i. 3(Xi. 

Scombt rid®, i. 3 «j. ii. 4. 7. 30. 33. 
64. 174. 237. 

Scomberinw, ii. .14. 174. 238. 
ScoinbrcKox, ii. 187. 2d7, 

Scorpasna, ii. 57. f»b. 64, 65. ISO. 266. 
Scorpa'tiida', i. 17. ii. 53. 56. .08. 180. 

263. 

Scorpjvninas ii. .59. 180. 263. 
Scorpis. ii. 39. 176. 245. 
Scrophiceplialus, i. 30<j. ii. 187- 
Scyllium, i. 143. 163. Ifi6. ii. 191. 
31.0. 

Scymniis, i. 145. 166. ii. 31.5. 

ScyriK, ii. 176. 2,50. 

Scba*lw, ii. 60i &k 71. 180. 26C. 
.Sclache, i. 119. 16.3. 165, 166. 
Selachus, i. 141. ii. 191. 313. 
Serictiiw, ii. 1.91.313. 

ScriderniU, ii. 37» 

Scriula, ii. .38. 17h’. 246. 

Serranina', ii. 1.9. I^i8. 201. 
Serramufi, i. 25, 33. 37. ii. 20. 168. 
201 . 

Scrrasalmo, i. 241. 243. 2.53, 254. 256. 

ii. 18-.. 289. 

Sesarinus, ii. 177. 253. 

Setitinna, ii. 186. 2i>2. 

Sicydium, ii. 278. 

Siganiis, li. ,38. 176. 247. 

Silago, ii. 205. 

Siloiiia, i. 3*15. 347. 352. 354. 
Siluridfo, i. 23. 36. 41. 43—45. .53, 
109. 212. 217. 222. 226—229. 231. 
233. 236. 325. 330. 351. ii. 11. 188. 

Silurinas i. .30. .331. .‘140. 3*44. 352, 
353. ii. 189. .305. 

Silurus, i. .325. 32.9. .334. .343. 345. 347. 

.352, .3.03, ii. 189. 30(). 

Sirior, i. 342. ii. 305. 

Sniaris, ii. 170. 215. 

Solea, il. 187. .303. 

Solcanir, ii, 187. 

Solcgiiatbus, ii. 19.5. 333. 
Solenoatoma, ii. 195, 332. 
Suinileptus, ii. UK). 311. 

Sumniosus, i. 16t> 

Somnolcntua, i. 146. 

Sorubinte, i. 332. 33.5. 352. 356. Ii. 
jfjO ,309. 

Sorubiuia, i. 332. 357. ii. 190. 309. 
Spariante, ii. 17 1 22L 
Spari, i. 1C. 25. 47. 


Sparidtt, i. 25. II. 15. 23. 

S{>arins, i, 20. 35. ii. 26. 

Spariaoina, ii. 172. 227. 

Sparug, ii. 83. 172. 223. 

Si>atularia, i. 118. 

Spharina, iL 175. 242. 

Spharins, ii. 175. 242. 
Sphagcbranchldse, i. 215. 
Sphagebranchua, i. 218. li. S3 196. 
Sphyrsna, i. 221. 247. ii. 39. 41. 
Sphyrsniiue, li. 41. 

Spinachia, ii. 36. 

Spitiax, i. 126. 140. 146. 166 ii. 191. 
.315. 

Spirobranrhidap, iL 14. 28. 173. 235. 
SpirobranchuR, li. 174. 236- 
Squaiida', 1. 126. 133. 149. 151. 159. 

160. 18b. 228. ii. 191. S12. 
Sqiialinn*, i. 132. 137, 138. 159—161, 

163. KkO, IW). ii. 191. 312. 

Squalus, i. 132. 1.37. 139. 151. 105. ii. 
191. 312. 

Squat! na, i. 46 132. 1.35—137. 148L 
1.09. 161. 184. 186, 187. ii. 19.?. 321. 
Squatiii®, i. 171. 186. ii. 19.?, .?21. 
.Sternarchidae, i. 216 222. ii. 196.336. 
Stcruarchus, i. 217. ii. 19(». 337, 
StcrnoiHyx, i. 244. 259, 260. 2Wi. 280. 

304. ii. 186. 291. 

Stumia, i. 290. ,30.5. ii. 187. 298. 
Siroinateus, ii. 177. 353. 

Strumatina>, ii. 177. 263. 

Sturioiiidnp, i. 153. 1.55. ]56. 158L 

161. 211. ii. 193. 322. 

.Sturisoina, i. 333. 335, 337. 357. ii. 

189. 304. 

Style|)horide, ii. 47. 

Stylophnrinue, ii. 179. 2fi0. 
Stylcphorus, ii. 47. 4{). 

Stvlopborus, ii. 179. 260. 

Sudis, i. 210. 239. 244. 259. 361. 

264. 287. 203. ii. 185. 286. 
Synurbia, ii. .57. 62. 

Synanchia, ii. 180. 267. 

Syiianchina;, ii. 59. 180. 267. 
Synbraiichhia*, i. 216. 2Ja 222. li. 
196. 330. 

Synbraiirhua, i. 36. 218. ii. 196. 336. 
Syngnathidie, i. 191. 200. 201. 204, 
20.5. 207. 236. ii. 1^5. 331. 
Syngnathus, i.33.436. 236. ii.l95. 332. 
Synoduntes, I 339. 343. iL 189* 304. 
Syiioduii, ii. 286. 


T. 

Tajnionotua, ii. GO. 6.5. 71. 180. 266. 
T»i)it>i)ina, ii. 81. 

Tcmera, ii. 192. 321. 

Tfinnodon, ii. 246. . 

'retradouinr, i. 192. 196. SOI. 
Tetragonupterui, i. 241. 254. ii. 186. 
289. 

Tctragonuru8,.ii. 176. 244. 
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Tetraodininae, ii. 194. 328. 
Tctraodlin, i. 153. ii. IfH. 328. 
Tetraptcrus, ii. 175. . 

Tetroras, i. 12}). 13}). >> 314. 
Tctrosouuis, ii. 1}»+. 323. 

Teuthys, ii. 178. '25r,. 

Tilesla, i. 318. ii. 188. .300. 

Tinea, ii. 18.). 28.'). 

Torpcdln», i. 171. 185. ii. m .321. 
Torpedo, i. 1.37. 17(1. 18G. ii. 11)2. 
.321. 

Toxntes, ii. 170. 214. 

ThalnsHoma, i\. 172. 224. 

ThalliuruB, ii. 2.30. 

Therapon, ii. 22. 100. 208. 

ThrvKsa, i. 27,5. 277. 280. 282. ii. 18(). 
2})3. 

Thynnina;, ii. 34. 174. 238. 
Thynnus, ii. 174. 238. 

Thyrsites, ii. 174. 238. 
Traehiccphalua, ii, 181. 208, 
Traehichthys, ii. 21. .56. 169. 207. 
Traehiniine, ii. 181. 2*>8. 
Trarhiiiotus, ii. 17(5. 245. 
Trarhiuus, i. 28. r>4.'4<). 204.340. ii. 

3}). 176. 247. 181. 268. 
Traehypterida?, ii. 47. 
Traehypterina*, ii. 178. 
'IWhyptcruB, i, 22, 37. ii. 71. 179. 
2.58. 

Triacanthus, i. 1})6. ii. 104. 82(5. 
Triachis, i. 1-H. 

Triffnodon, i. 139. 

Trichiurinee, ii.l77. 254. 
Trichiurus, i. 30. ii. 3.5. 177. 2.54. 
Trichoderina, ii. 104. .328. 
IVichodon, ii. .57, 60. 71. 181. 268. 
'IVichnnotus, ii, 18.3. 280. 
I'richopuB, ii. 174. 23.5. 

I'richoBotna, 1. 281. 2,84. 28G. ii. 05. 
71. 186. 292. 

Trichosomus, ii. 180. 26.',. 

'J'rigla, i. 17. ii. 54. 17}). 261. 
Triglidae, i. 16. 1'). 25. 34. ii. 5. 28. 

5.3. ,')}), 64. Hi. 179. 261. 

Trinlochis, ii. 317. 

Tricon, ii. 1})2. 310. 

'IVigoninae, ii. 102, 319. 

Trioflon, i. H)H. ii. 194. 320. 
Tripteryjrion, ii. 75. 77. 182. 276. 
Triurus, ii. 185. 288. 

Tryglijw, i. 36. 


AMPHIBIA 


A. 

AcANTUoinis, ii. 345, 363. 
Aeanthophls, ii. 147. 
Auuntias, li. 346. 368. 


Trygon, i. 172. 189. 
'I'rygomutt*, i. 189. 
Trypauehena, ii.279. 


U. 

Uinbrina, ii. 171. 290. 

Upeneu*,, ii. 173. 235. 

Uranrtseopus, i. 20. ;J(). 3t. 106. 204. 
ii. 181. 268. 

IJrichthys, ii. 172. 224. 

Uriphaeton, ii. 168. 202. 


V. 

Variola, ii. 168. 202. 


Xiphasia, il. 179. 2.50. 

Xii>hian:e, ii. 175. 239. 

Xiplnafi, i. 21. 2;50 ii. 17.5. 239. 
XipfuchlhyR, ii. 178. 2.5‘». 

Xiphida', it. 4. 

Xiphohtoina, i. 2-44. 259. 264. 280. 

il. 186. 200. 

Xirichth>>, ii. 27. 


Z. 

ZanchiruH, ii. 175. 2.39. 

ZanchiK, ii. 170. 212. 

Zclirasoniii, ii. 178, 256. 

Zeidw, i. 25. 29. 32. 35. 38. iL 4u 7. 

0. .3.J. (H. 175. 241. 

Zcinie, ii. 37, 176. 249. 

Zcnmlon, ii. 194. .325. 

ZeuR, i. 19. ‘>-4. ii. 37. 176, 252. 
Zoarchida>, ii. 82. 184. 28i{. 
Zoarchus, ii. 82. 184. 283. 

, ZonichthyR, ii. .30. ii. 176. 24S. 

« Zvga-na, i. 132, 13:3. 

Zygana, i. 130. ii. 192. 318. 
Zyganida*, i. 161. 

Zyganina*, i. 1.33. l.‘>7. 158. ii. 192. 

318. * 

Zyphoihyra, ii. 174. 230. 
Zyriehthy^, ii. 172.224. 


ET REPTILIA. 


Acranthos, ii. 348. 376. 
Acrochurdua, ii. 14.3. M5. 360. 
Agania, ii, 340. 378. 

Agamidae, ii. 151. 156. 160. 163. 349. 
377. 
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Aloponotua, il. 347. 373. 
Anib1yrhynchu«, ii. I3S2. .347. 373. 
Ambliccphalus, ii. 316. 366. 
Amciva, ii. .348. 376. 
AmphiKbsiia, ii. 347. 368. 
Amphisbeeiitc, ii. 137. 140. 
Ampilisba-nidar, ii. 140. .'J46. .368. 
Amphiuma, ii. 94. .342. 

Anguidtr, ii. 137. 346. 366. 
Aiiguiniilft^ ii. 141. 

Anguis, ii. 1.37. .‘J46. .866. 

Anilius, ii. .347. 3fi8. 

AtioliH, ii. 152—154.348. .371. 


B. 

Basilisrus, ii. 1.02, 1.53. 347. .373. 
Berus, ii. 345. .362. 

Bipoii, ii. 1.57. 349. .3R3. 

Boa, ii. 14.3. .‘>46. 366. 
Bombinator, ii. 90. .341. 
Brarhv«'<‘pbalu.s, ii. 160. 341. 
Brnch>l(>plms, ii. 152.317. 37.3. 
Brarh>orrho.s, ii. 316. .565. 
Brcvircps, ii. 90. 341. 

Buf’o, il. 341. 

Bufoido;, ii. 89. 


C. 

('abiinaria, ii. 316. .365. 

Caiiisuirus, ii. .349. 378. 

(‘aiot(w, li. 34!). 379. 

Caudi.soiiia, ii. .345. .361. 

Coiu'iirus, ii. 346. 366, 

Cera.st<'h, ii. 146. .‘HO. 362. 
Ct‘raloi»h(»rus, li, 319. J79. 
Ccratopbrys, ii. 89. 341, 

(Vrcbijs, )i. .‘546. 366. 

C:halfidcs, ii. 1.58. .349. 382. 
Cliatiia’Ieuii, ii. 347. 369. 
Chanuriconidir, ii. 150,151 .347. 369. 
ChampHa, ii. 110. 343.. .‘>.55. 
Cholic{r.a, i. 116. 

(3iclidri(jw, ii. 116. 118. 

Chc-lodina, li. .‘544. 356. 

Chelonia, ii. 115. 344. 35S. 
ChclonidsP, ii. 111. Ii9. 344. 3.58. 
Chelydra, ii. 344. 3.5!! 

Cfielydritkr, ii. .84.3. .8.58. 

Chclys, ii. 117. »14. :m. 

Chereina, ii. 314. 35(5. 

Chersy<lrus, ii. 140. 34.5. 360. 
(’hirotes, ii. IS'). 319. 383. 

Chirsiiia, ii. 114. 

Cicigna, ii, :>77. 

Ciatuda, ii, 344. 356. 
Clatnydoiiauriis, ii. 161. 16;5..'J49.38i. 
CtiTilia, ii. 91. 97. 137. 342. 

(’olub(*r, ii. 14.‘5. .846. 364. 
Colubcridip, iL 1.‘57. 140. 142. 148. 

1(55. .‘546. 363.‘ 

Co})hia», ii. 345. 362. 

VOL II. 


# 4.9 

Cordylu*, H. 158. * 

Craapidocephalua ii. 107. SiS. SOS, 
Crocodilud, ii. IK), 34.X 365. 
Crotalido), 11. 144. 147, 148. 165. 345. 
561. 

Crotalophonis, ii. 147. 

Crotalu*, ii. 345. 361. 

Cyclura, ii. 152, 153. 348. 374. 


D, 

Dactylethra, ii. 341. 
D:ictylcthTiK, ii. 89. 
Dactyloa, ii. 348. 372. 
Dlceroi, ii 347. .369, 

Dipgas, ii. .‘546. ;5G6. 
Jiracaena, iK. 348.376, 
Draco, ii. 101. 165. .349. 380. 
Dry ill us, ii. 346. .‘>65. 


E 

EchU, ii. :W>. 362 
Elaps, ii. .‘545. 363. 

Elajisiiia;, ii. 148, 

Km|>agusia, ii. .848. 375. 
Kniyda,4i.5H4. 3.58. 

Einyda?, ii. 114. 118.344. 350. 
Eniys, il. .844. 356. 
Er|»cto«lryas, ii. .•546. 365. 
Kryx, ii. .‘54(5. 366. 

Euiiecies, ii. 346. 366. 


G. 

Gonylopiiis, ii. .‘546. .‘566. 
Graininatophora, ii. .349. .379. 
Gyiiiiiuthulinux, ii.349. .382. 


H. 

Hclodorma, ii.l55. .848. 375. 
Hcinidactylus, ii. ,348. .370. 
licrpctoii, 11 . 345. 360. 

Ilcterodon, ii. 34(5. .364. 

Homopus, ii. 344. 356. 

Hurria, ii. 346. .'565. 

Hyilraspi.s, ii. .'544. ,8.56. 
Hvdrophida?, ii. 137. 140. 147, 148. 
345. 360. 

Ilyilrophis, ii, 140. 

Hydrosaiirus, ii. ,348. .37.5.’ 

Hvdrus, ii. 140. 345. 360. 

Hyla, ii. 3*41. 

Ilyla:, ii. 89. 


I. 

Ichthyosauri, ii. 121. 127. 

G G 
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chtbyoBaurus, 1. l\9f 12Q. 11. S46. 

359 

Iguana, ii. 153. 347. 370. 873 . 
iHtiurua, ii. 349. 

K. 

Kinixys, ii. 344. 350. 

Kinosternon, ii. 344. 350. 

Kynixis, ii. 114. 

L. 

Lacerta, ii. 318. 375. 

LarortidH*. ii. 1.50. 1.54. 162. 165 
318. 374. 

Lenina net UK, ii.3l7. 372. 
Loinoophalus, ii. 3S1. 

Lieioltemua, ii. .349. 

I^iolepis, 11 . 1.5.5 348. 377. 

JjflophiK, ii. 34t>. 365. 

Leptophis, ii..340. 300. 
IjepoHtornon, ii..'!!-?. .30.8. 

Lop h y r us , i i . .349. 380. 

Lophyura, Oi ^UiO. .349. 379. 
T.ycodon, ii. 3*40, .3(55, 
l.ygobom.'i, ii, 157. .349. 382. 
Lyri(K'.epliulu8, ii. 100. ^>^9, 380. 

M. 

Megaloohilus, ii. 101.. 349. ,378. 
Monobranclius, ii. 9.5. .‘iU. 
Menopoma, ii. 94. 342. 

Molge, ii. 42. 

Monodactyius, ii, 1.57. .‘>83, 

N. 

Naia, ii. 14.5. 345. .30.3. 

Norops, ii. 1.52. 1.54. 347. 372. 

O. 

Od atria, ii. 37-5. 

Oiigodon, ii. 346. 365. 
Ophiceiihalu.s, ii. 147. 

OphidiD, ii. 137. 140. 

Ophidosauri, ii. 141. 

Ophkxles, ii. 349. .383 
Ophi9, Ii. 140. 

Ophisaurus, ii. 340. 300. 
Ophrveessa, ii. 1.52. 347. .'17- 
Oplorephalus, ii. 345. 363. 
Otilopha, i. 341. 

Otiloohes', ii. 90. 

()xyrnynchu«,ii. 90. 


P 

PnsBcrita, ii. 340. ,365. 
Pclainides, ii. 140. 
Pelamya, il. 345. 360 l 


Philhydrug, ii. 96. 
PhrynocephalUB, ii. 349. 378. 
Phrynosoma, ii. 160. 161, 163. 349. 

:m. 

Pl)vll(Klacty)u8, ii. 348. 371. 
Phyllurus, ii. 152. .34a 374. 
PhysignathUB, IL .579. 

Pipa, ii. 90. .341. 

Platunt]H>, ii. 147. 

PlaturuB, ii. .345. .36.3. 
Platydai^ylus, ii. 152, 15.5, 154. 348 
370. 

Platysternon, ii. 117. .344. .m 
Plesiosaurus, ii, 122. 127. 345. 359, 
Polychriis, ii. 1.52. 154. 347 . 372. 
Proteus, ii, 95. .340. 

Pseudu-boa, li. 140. S4.5. 361. 
I’seudubrunchUB, ii. .314. 
Pscudopus, ii. 141. 346. 360l 
PU*rodaetyIi, ii. 124. 123. 
Pter(Hiact>lus, ii. .345. 
PtilfKl.ictylus, ii. 348, 371. 

I*ygopus, ii. 157. 

Pytlioii, d. .340. :i06. 

Pyxis, ii. 114. 344. .356. 


R. 

Ramphastoma, ii. 110. 
Uann, ii.H!>. ,310. 
l(anida\ ii. 88. 
Ithiiiella, ii. 341. 
Rliinophis, ii.347. 368. 


S. 

Salainandra, ii. 92. 312. 
.Saiamandrina, il. 342. 
Saurirephalus, ii. 345. 359. 
Saurophi.s, ii. 158. 

.Scapteira, ii. ;348. 370. 

Sciiicoida?, ii. 151 . 156. .‘449. 382. 
ScineuK, Ii. 1.56. .349. .382., 

Sevtale, ii. 340. 36.5. 

Se'pidon, ii. 145. 345. 363. 

Seps, ii. 1.57. ,349. 382 
Siredon, ii. .340. 

.Siren, ii. 314." • 

.Sitana, ii. lOl, 102. 165. ;349. 380 
.SpluerodactyluB, ii. 348. 371. 
Sphargis, ii. 115. .344. 3.58. 

SpileteB, ii.346. .3()4. 

Stellio, ii. 1.52, 153. .347. 374. 
StenodactyluB, ii. 1.52. 154. 348. 371. 
StennaauruB, ii. 343. ‘>5.5. 
Steiiostoma, ii. 347. 3(>8. 
SternolheruB, ii. 344. 356 


T. 


Testudinidff, Ii, JIS. lia 344. 356. 



xir»sx* 


m 


Testudo, ii. 344. 356. 
Tetradactylii*, ii. 157. 
Tiliqua, 11.157. m 382. 
Tlfliphone, ii. 147. 
TisiphonuB, ii.~S45. 361. 
Tort! lx, ii. 14.3. 
Trachydosaurus, ii. 340. 382. 
Trapelus, ii. 349. 379. 
Triceroa, ii. 347. 369. 
IMdactylus, ii. 157. 
Trigonocephali, ii. 147. 
Trigoiuicepiialus, ii. ^145. 362. 
Triincaurus, ii. 147. 345. 363. 
Trionicidie, ii. 115. 119. 
Trionycida, ii. .'S-44. .358. 
Trioriyx, ii. 116. 344. .358. 
Tritonclla, iL .342. 
Tropidoltpis, ii. .349. 377. 
Tropidurus, ii. 160. .‘i49. 381. 
Typhlina, ii. 347. .3 (j 8. 
Typhlopfi, ii. 142. 347. 3(iS. 


U. 

Uramaetrix, ii. I5ii. 
Urotiuinastrix, ii. .>18. 374. 


Uropcltis, ii. 143. 347. 369. 
Urostrephua, il 347. 372. 


V. 


Vcranus, ii. 348. 375. 


X. 


Xiphovuriis, ii. .348. 372. 


Z. 

Zc-notlon, il 346. .>ri4. 
Zunopeltis, ii. .346. 36.5. 
Zonuru8, ii. 348. 376L 
Zygni8, ii. 157. 


APPKNDIX. 


A. 

« 

Argyrinsus Maurirci, ii. 408. 
dplifer, ii, 407. 
triacanthus, ii. 409. 


B. 

Batrachiis bilincatus, il. 414 . 
BkMiiiiutt iirnutua, ii. 394 . 
Brcvicops iilaincntosus, ii. 392 . 


C. 

Capriscus niger, ii. S97. 

CephalepiH ucti>inacu)atus, ii. 401. 

Swainsonii, ii. 405. 

Ccpola attenuata, ii. 400. 
gigas, li. 401. 
gugularia, ii. 402. 
longicauda, ii. 399. 
Doveinradiata, ii. 400. 
rubcscena, ii. 398. 
truncata, ii. 401. 
varicgata, ii. 402. 


Clupca argentina, ii. 386. 
auro\ittata, ii. .385. 
maiToccphala, ii. 387. 
sicula, ii. 385. 


n. 

D.actyloptorus bispinosuB, ii. 418. 

lilochii, ii. 416. 
rhinonsiK, ii. 418. 
fasciatuB, it. 417* 
occiiientalU, ii. 415* 
orientalis, ii. 417. 
tiMitHCulatiis, ii. 416 . 
trigluides, ii. 417.« 


E. 

Eleotris rubiginoraa, ii. 395. 
Eiigraulis clupcoidea, gi. 388. 


F. 

Fieraefer acus, ii. 403. 

inaculatR, il. 404 . 
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O. 

GaduB blennoidcs, li. 590. 
furcatus, it. .589. 


L. 

Leptodes Biculiis, ii. 388. 
LieptoKnathus oxyrynchus, ii. £ 
Lophotcs fiiculuB, ii. 397. 


M. 

Merlurius sirnuitus, ii. 390. 
Motella, fuaca, ii. 391. 

Mugil bquainoptMiiiis, ii. 413. 


N. 

Naucrates cyanophry.s. ii. 

(luctor, ii. 411. 
Berratus, ii. 413. 


O. 

Ophi.soma acuta, ii. 3fW). 

obtiisa, ii. 390. 
Ophisurus pictuti, li. 3U5. 


P. 

PhysiB longipennis, ii. 392. 
iculus, ii. 392. 

PlatysomuN Brown ii, ii. 40.7. 
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